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Geology. 


1.* Marine Micro-organisms which Oxidize Petroleum Hydrocarbons. C. E. Zobell, 
C. W. Grant, and H. F. Haas. Bull. Amer. Ass. Petrol. Geol., September 1943, 27 (9), 
1175-1193. Bibliography of 83 items.—Sea-water from the euphotic zone contains 
10-1000 hydrocarbon-oxidizing bacteria per litre, and 100-100,000 such bacteria have 
been found per gram of recent marine sediments. All samples of sediments, regard- 
less of distance from land, water depth, or core depth, have shown their presence. 
Most of the organisms in marine enrichment cultures have proved to be species of 
Proactinomyces, Actinomyces, Pseudomonas, Micromonospora, or Mycobacterium. 
Proactinomyces is a filamentous, mould-like bacterium, which is differentiated from 
Actinomyces by inability to form spores in the aerial mycelium. Five to 10% of the 
micro-organisms from marine bottom sediments are Proactinomyces. W. W. Umbreit 
(J. Bact., 1939, 38, 73-89) reports that many soil Proactinomyces oxidize hydrocarbons. 
Very few Actinomyces have been found in the sea at stations remote from terrigenous 
contamination. Terrestrial A. elastica, A. fascus, A. oligocarbophilus, A. chromogenes 
albus, A. bovis, A. eppinger, and A. trautwein oxidize hydrocarbons. Two new species 
of Pseudomonas from the sea also do this. Of several species of marine Mycobacterium, 
at least two can utilize hydrocarbons as their sole source of carbon and energy. F. E. 
Haag (Centralbl. f. Bakt., 1927, Abt. II, 71,‘ 1-45) found that the ability of certain 
saprophytic Mycobacteria in this direction could be used to differentiate them from 
other bacteria. Species belonging to Bacillus, Bacterium, Corynebacterium, Micro- 
coccus, Sarcina, Serratia, and Spirillum have also been credited with this function, 
as have certain moulds of the genera Aspergillus and Penicillium, and several yeasts 
or yeast-like organisms. 

The great majority of the results of the microbial oxidation of petroleum hydro- 
carbons have been obtained with the plants growing in the presence of free oxygen. 
W. O. Tausson (Planta, 1928, 5, 85-93) reports that Bacterium benzoli used up about 
8 gms. of benzene in 42 days in the presence of nitrates. This is mainly of theoretical 
interest, since normally nitrates disappear from a sediment before it is exhausted of its 
oxygen. The occurrence of sulphate-reducing bacteria in crude oil and oil-well 
brines has frequently been reported, and Dr. Haas can now demonstrate the anaerobic 
utilization of paraffin, kerosene, decane, tetradecane, and cetane by bacteria growing 
in sulphate media. Ferrous iron was employed in the experiments to combine with 
the hydrogen sulphide as fast as it was formed in the reduction, since in concentrations 
exceeding 0-0001 mol. per litre, H,S inhibits bacterial oxidation of petroleum hydro- 
carbons. In some cases in nature the sulphate may be reduced to free sulphur. The 
toxic effect is due to the sulphide ion and not to changes in the hydrogen-ion concen- 
tration. Hydrogen sulphide is not compatible with oxygen in an alkaline medium, 
but controls show that a pH as low as 6-0 does not prevent bacterial attack on hydro- 
carbons. Free oxygen promotes the bacterial activity, but the oxygen tension seems 
to be relatively unimportant, provided some free oxygen is present. 

Most of the experiments have been conducted at 22°C., but some of the hydro- 
carbon-oxidizing bacteria are active at as low as 0° C., and others at as high as 53° C. 
Most of the marine forms will multiply at 0—4° C., but very few at over 30°C. Bacteria 
which tolerate high temperatures are especially active at these. A given culture at 
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55° oxidized seven times as much paraffin wax as at 22°. Highest temperature for 
growing bacteria is put at 85° C, 

Marine bacteria are used to an average salinity of 3:4%, but some continue to grow 
if such @ solution is diluted as much as | : 10 with distilled water. They also remain 
active on addition of 12-15% of sodium chloride. Toleration of other chlorides is 
being investigated. Limits of pH for the hydrocarbon-oxidizing species are from 
6-0 to 10. Lowered pH may be due to carbonic acid. H. F. Johnson et al. (J. Cell. 
and Comp. Physiol., 1942, 19, 163-172) say that the ratio of carbon dioxide produced 
to oxygen consumed ranges from 0-47 to 0-63, according to the hydrocarbon acted 
upon. R. W. Stone et al. (J. Bact., 1942, 44, 169-177) give a mean value of 0-65 for 
the bacterial dissimilation of light oils, and also suggest that organic acids may result 
from the fermentation of hydrocarbons, 8. J. Hopkins and A. C. Chibnall (1932) 
report that the intermediate products of metabolism of Aspergillus versicolor when it 
attacks higher paraffins are probably ketones and polyketones, and that further 
oxidation results in the production of shorter fatty acids. 

Within certain limits long-chain hydrocarbons are oxidized more readily than those 
of smaller molecular weight, and aliphatic compounds are more susceptible than cyclic 
oraromatic compounds. End-products of bacterial action are carbon dioxide, methane, 
organic acids, and bacterial protoplasm. Although the reactions will take place fully 
in an aqueous system, the presence of sand, silt, diatomaceous earth, and other inert 
adsorbents accelerates the oxidation, since the bacteria have a better chance of attack- 
ing oil adsorbed on the surfaces of grains than of dealing with oil globules in water. 

Samples of crude oil added to marine sediments are rapidly destroyed under aerobic 
conditions. The work of hydrocarbon-oxidizing bacteria, which appear to be of wide- 
spread occurrence, may account for the failure of certain scientists to find petroleum 
hydrocarbons in sediment samples. Likewise such bacteria might prevent the 
accumulation of detectable quantities of hydrocarbons in experiments with mixed 
cultures designed to demonstrate the transformation of organic matter into hydro- 
carbons. Probably it is only under conditions inimical to those bacteria yagi oil 
can accumulate in sediments. 

2.* Regional Metamorphism of Coal in South-eastern West Virginia. E. T. Heck. 
Bull. Amer. Ass. Petrol. Geol., September 1943, 27 (9), 1194-1227.—Variation in rank 
(fixed-carbon content) of coal has been accounted for in diverse ways. The area dis- 
cussed falls within the Appalachian foreland, where the composite for all seams as 
accepted by Nolting and Headlee (1939) shows a steady increase eastward, from 55% 
to 10%, into the region of over-thrusting where some lower rank instances have hitherto 
been ascribed to anomalous local relief of pressure. In Greenbrier, Fayetteville, 
Raleigh, Wyoming, and Dowell Counties, West Virginia, the rank of the Sewell coal 
may increase westwards from 70 to about 85 in a distance of 25 miles. This is evidently 
not due to anomalous tension under an overthrust, but may be best ascribed to lateral 
thickening of the former load of sediments. This agrees with H. D. Rogers’ early 
observation that the fixed-carbon content in a given vertical section is higher in the 
more déeply buried coals—a‘law which was more precisely stated by Carl Hilt (Zeit. 
Ver. Deutscher Ingen, 1873, 17 (4), 194-202). In 1879, in Pennsylvania, J. P. Lesley 
actually pointed out that the coal-bearing strata thickened towards the anthracite 
region, and suggested that the Permian had been thicker over the anthracite basin 
than in the western part of the State. Lesley also explained that differences in 
original overburden would account for ‘‘ disturbed *’ Belgian coals not being anthra- 


. cites, while Arkansas anthracites are not ‘‘ disturbed.”’ 


David White and Reinhardt Thiessen (U.S. Bur. Mines, Bull., 1913, 88, 127) 
recognized in the Appalachian coal-field a loss of volatiles as high as 0-6% for each 
100 ft. of depth. Other studies in various fields seem to show that the fixed-carbon 
content increases in bituminous coals at a rate of 0-5—0-8 per 100 ft. of stratigraphic 
depth. F. Reeves (Bull. Amer. Ass. Petrol. Geol., 1928, 12, 795-823) puts the average 
rate in the Appalachian area at 6-9. Reeves emphasized that much of the increase 
in rank on the well-known isocarb maps is due to the fact that successively older coal- 
seams outcrop as the mountains are approached, but also stated that the coals increased 
in fixed carbon with increasing present cover. If analyses of weathered coal are 
disregarded, it appears that variation in present depth of cover has little effect on the 


_ tank of Appalachian coals. 
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White’s original theory that thrust pressure was transmitted —- the coal 
measures with diminishing force entirely across the great Appalachian field, a distance 
of 150 ml., has already been challenged by P. H. Price (J. Geol., 1931, 39, 24-44), who 
declares that a mass of heterogeneous sediments will not transmit a tangential stress 
for any considerable distance. Transmission of stresses was through the Cambro. 
Ordovician limestones and the pre-Cambrian basement, and could not be — 
transmitted to the overlying very thick sediments (Sherrill, J. Geol., 1934, 42, 2 
274). §S. L. Galpin also comments that when deeply buried rocks fail by folding i, ‘ 
Appalachian type there is evidence that they behave like plastic material. If this tp 
true, it follows that tangential thrust can never develop a stress that is materially 
higher than the vertical stress. The superincumbent rock column would determine 
the maximum amount of pressure in every case. 

Possible change of rank because of climatic conditions influencing types of plant 
growth and the character of bacterial decomposition is discounted in the Appalachian J we b 
field_since variation is from east to west, not from north to south. In any case, when Fi 
coals of several types reach the rank of semi-bituminous (fixed carbon 70-75%) their J pro¢ 
chemical analyses converge, and above this rank—apart from a continuing, but § loca‘ 
diminishing, difference between fusain and vitrain—analyses of the banded con. § kno’ 
stituents of a single bed also become more nearly alike. of tl 
Effects of saline waters on bacteria which may carbonize organic matter to coal J Tex: 
seem to be unimportant so far as Kanawha, Boone, Roane, etc., Counties are con- J 
cerned, since there such waters are produced from rocks associated with coals of | 848 
different ranks, which are quite similar to other coals in the area. Concerning the J last 
leakage of volatile material through certain types of roof, or adsorption and decom. § %ug 
position of hydrocarbons in certain shale layers, there is no evidence. 

Igneous or hydrothermal effects are not much in evidence in the Appalachian area. 
A few small dykes do occur, but not in south-eastern West Virginia. 4* | 
The fact that the percentage of dry wells increases as the 65 isocarb line is approached § 194: 
may be explained by the unfavourable structural conditions—intensity of folding and § thro 
likelihood of oil formed prior to the cessation of deposition migrating away from the § fore 
centre of the synclinal basin. It by no means follows, however, that all oil and gas § Act 
have so migrated from regions having coals with high fixed-carbon contents. side 
A table for the Sewell and No. 3 Pocahontas coals indicates that the amount of fines J (Bu 
produced in mining a coal tends to increase as the rank rises. = 
W. T. Thom, Jr., adds a commentary on the importance of pressures of a very few T 
atmospheres at normal temperatures (50-70° F.) in converting the gelatinous colloids 1. 
of peat into the “hard-rubber’’ groundmass of lignite. Subsequently pressure § upli 
induces fracturing, and Thom attributes further degrees of coal metamorphism to §} field 
temperature effects, since a rise to 212° F. breaks down many colloidal constituents § incl 
and eliminates methane. In the Crested Butte and Anthracite Range regions, Colorado, § field 
heating is by volatile exudations from solidifying igneous rock-bodies. A. L. 2 


3.* Problem of the Pre-Trinity [= Neocomian and Earlier] Deposits in South Texa;. § mit 
F. M. Getzendaner. Bull. Amer. Ass. Petrol. Geol., September 1943, 27 (9), 1228- § for 
1244.—The Upper Jurassic-Lower Cretaceous succession in East Texas, Louisiana, § pla 
and Arkansas has been revised by Shreveport Geological Society and R. W. Imlay, § 4t « 
who has provided much comparative information from the west side of the Upper 3 
Jurassic ‘‘ Mediterranean ’’ in north-western Mexico. The new information may be § bee 
summarized thus : met! 
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Morehouse to Cotton Valley probably covers Oxfordian to Tithonian. Whatever the 
case may be higher up, Smackover limestone and Eagle Mills redbeds, anhydrite and 
salt are referred to the Jurassic. 

Throughout all the time represented, there has been progressive tilting of the entire 
Coastal Plain area towards the Gulf of Mexico basin. The hinge-line of much of this 
tilting has been a great subsidence fault between the stable Ouachita-phase meta- 
morphics on the north, and Permian, Jurassic, and older Neocomian deposits on the 
south. Rapid increase of the rate of dip is found on the Basin Margin flexure, and it 
is postulated that the rate of dip is a function of the sedimentary load. 

In the western part of Limestone County, Texas, Gilliam No. 1 well found meta- 
morphic basement at about 4867 ft. Trinity and pre-Trinity sediments amounted to 
2471 ft. The Norris well, farther south in the same county, penetrated 6000 ft. of 
sediments and evaporites after topping the Trinity. Between the two wells can be 
drawn a segment of the Jurassic coast, and the indications are that in South Texas 
we have still greater thicknesses of pre-Trinity rocks. 

Five of the formations—Cotton Valley, Hosston, Rodessa, Pine Island, and Sligo— 
produce oil at places in East Texas, Louisiana, and Arkansas. Salt domes seem to be. 
located in the deeper parts of the basin. Three South Texan salt domes are already 
known—Piedras Pintas and Palangana in Duval County, and Gyp Hill, 35 ml. south 
of these in Brooks County. Numerous gravity minima in the south coastal area of 
Texas, and as far inland as Pescadito in Webb County, probably occur over salt domes. 

Jurassic to Lower Glen Rose (= early Trinity, viz. Sligo, Pine Island, and Rodessa) 
seas contained many islands and peninsulas now buried. The near-shore permeable 
clastics from these require to be located and tested. Wells drilled on older hypotheses 
sought the crests of such structures rather than the richly productive flanks. 

A. L. 


4* Classification of Faults. Stuart K.Clark. Bull. Amer. Ass. Petrol. Geol., September 
1943, 27 (9), 1245-1265.—The definition that ‘‘ a normal fault hades to the down- 
throw, whereas a reverse fault hades to the upthrow "’ leaves us in the dark as to the 
forces or stresses which have resulted in the type of failure of the crust referred to. 
Actually a fault-plane approaching the vertical may wobble a few degrees to either 
side, as in the cases described by T. Clements in the Tejon Quadrangle, California 
(Bull. Amer. Ass. Petrol. Geol., 1937, 21, 212-232), without being tensional 
(= “normal ’’) or compressional (= “ reverse ’’). 

The following classification is proposed :— 

1. Normal diagonal shears represent diagonal shearing failure due to relative local 
uplift (or subsidence). This is the commonest type, and it predominates in the oil- 
fields of the Mid-Continent and Gulf Coast. The fault-plane may become more steeply 
inclined at depth, showing an increasing component of vertical shear—e.g., Fitts Oil-. 
field, Pototoc County, Oklahoma. Landslips may be classed under this heading. 

2. Reverse diagonal shears (thrust faults) indicate diagonal shearing failure due to 
approximately horizontal compressive stresses, or in stratified rocks, stresses trans- 
mitted along the bedding planes. This is the same as normal diagonal shear except 
for the direction of the applied stress—e.g., Turner Valley field, Alberta. Fault- 
planes and joints parallel to them tend to become less steeply inclined and to die out 
at depth—e.g., Malvern Hills, England. 

3. Horizontal faults (bedding-plane shears) include cases where masses of strata have 
been displaced along shearing-planes approaching the horizontal. Small displace- 
ments along bedding planes are probably common, but are naturally hard to recognize, 
unless there are slickensides. Their origin is the down-warping of a narrow syncline 
or a wide geosynclinal deep full of sediments, which sets up greater compressive 
stresses in the upper beds than in the lower ones—e.g., repetition of the Wapanucka 
limestone by sliding on the Caney shale (Mississippian), Oklahoma, and Heart Mountain 
“ overthrust,’’ near Cody, Wyoming, where the nappe travelled on a land surface and 
in places quartzite cobbles acted as “‘rollers.’’ Reverse diagonal shearing often 
occurs within, or underneath the moving mass—e.g., schuppen-structure, North-west 
Highlands of Scotland. 

4. Tension faults represent direct-tension fractures approximately at right angles 
to the bedding and to the directions of applied stress, and consequent gravity slumping 
of the segments involved. Tensile stresses are not prevalent over widespread areas, 
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since the weakness of rocks in tension precludes transmission over long distances, 
They are often found on anticlinal folds—e.g., Kettleman Hills, North Dome, Cali. 
fornia. The collapsed crest, fault-planes at high angles of 70—-80° inclined persistently 
towards the axis, and disappearance of faulting at depth are all characteristic. 

5. Lateral shears due to shearing failure along nearly vertical planes, where vertical 
displacement is secondary in importance compared with lateral movement—e.g., San 
Andreas fault, traceable for 500 ml. from the Mexican border to Punta Arenas in 
northern California, where it disappears beneath the Pacific. 

6. Vertical shears are theoretically a result of differential uplift under sufficient 
thickness of overlying rock. Mathematical analysis indicates that burial to a depth 
of approximately 40,000 ft. is Necessary for this type of failure to be initiated in solid 
homogeneous limestone, less competent beds developing such failures at lesser depths, 
They presumably occur at great depth as the initial fracture resulting from differential 
uplift, above the zone of flow or molecular readjustment, and propagate normal 
diagonal shears as the surface is approached. Regions of very deep erosion might be 
recognized from their occurrence at the surface. 

Unfortunately most faults are badly exposed, and often correspond with lines of 
erosion, but slickensiding may tell the direction of latest movement. ah. 


5.* Note on the Present Knowledge of the Tertiary Sequence in Papua and the Mandated 
Territory of New Guinea. Irene Crespin. Summary Review by B. W. Collins. Bull. 
Amer. Ass. Petrol. Geol., September 1943, 27 (9), 1266-1268. Bibliography of 45 
items includes Solomon Islands.—The native tribes are apt to be unfriendly towards 
oil prospectors and the terrain is difficult : high mountain ranges with outcrops only 
in deep river valleys. The Tertiary foraminiferal, coral, and molluscan assemblages 
are similar to those in the Netherlands East Indies. The same stratigraphical classi. 
fication seems to apply. 

Eocene rocks in situ have been sparingly observed along the Sepik divide towards 
the border of Dutch New Guinea and on the Wahgi plateau. They also occur in south- 
eastern Papua, especially near Port Moresby. Foraminifera include Camerina, 
Assilina, Discocyclina, Biplanispira, Pellatispira, and Borelis. There are a few 
Oligocene localities with ‘‘ Lepidocyclina ’’ and reticulate late Camerina, 

Lower Miocene (Aquitanian, stage ‘‘ e ’’ of East Indian Tertiary) is moderately well 
developed in both territories—e.g., at Bootless Inlet, near Port Moresby, where large 
eulepidines are abundant in limestone. On Tumleo Island, north-east New Guinea, 
a limestone is almost entirely composed of tests of Spiroclypeus. At another locality 
Miogypsinoides is characteristic. Middle and lower Upper Miocene (Burdigalian, 
stage “‘f’’) are also well represented, and contain “* Lepidocyclina,”’ Trybliolepidina, 
Miogypsina, Katacycloclypeus, Alveolina bontangensis, but no Eulepidina or Spiroclypeus. 
* Mio-Pliocene (top of Upper Miocene to Lower Pliocene, roughly stage ‘‘ g ”’ of East 
Indies) is widespread in both New Guinea and Papua. Large Foraminifera are absent, 
but small types are abundant in mudstones, which in places reach a considerable 
thickness. Mollusca are well represented. 

Upper Pliocene sediments of New Guinea cannot be correlated accurately with East 
Indian deposits, but beds with above a certain percentage of modern forms are put in 
the Pleistocene (?). Upper Pliocene mudstones, recognized in Papua on this negative 
basis, contain small Foraminifera including rotalines; and at Cape Possession there 
is a rich molluscan fauna of similar age. In New Guinea, beds equivalent to the Upper 
Wanimo series are Upper Pliocene. 

The Pleistocene is chiefly of chalky coral limestones with Foraminifera of typical 
present-day coastal types mixed with the usual pelagic species. The finest develop- 
ment seems to be in the east of New Guinea and in adjacent islands as far as New 
Britain. A. L. 


6.* Big Snowy Group : Lithology and Correlation in the Northern Great Plains. FE. 8. 
Perry and L. L. Sloss. Bull. Amer. Ass. Petrol. Geol., October 1943, 27 (10), 1287- 
1304).—The Big Snowy group (Middle and Upper Mississippian) comprises shales, 
sandstones, limestones, and evaporites. It has yielded some oil, and compares in age 
and deposition with highly productive beds in the Illinois basin. The Big Snowy is 
not so widely distributed as the Madison limestone which was deposited in a sea 
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stretching across Montana and the western half of North Dakota, that reached its 
test areal development at the end of Osage (Mission Canyon) time. 

The lowest division of the Big Snowy is the Charles, deposited during a shrinkage 
of the Montana~Dakota sea which was cut off from the Cordilleran geosyncline in 
Meramec time. The Charles, as contrasted with the Madison, is a pale earthy lime- 
stone, with frequent dolomites, and in places oolitic and commonly anhydritic. Minor 
amounts of red shale have been noted. Near the top, sandy zones are present. It is 
up to 950 ft. in known thickness. 

The succeeding division, the Kibbey, is of dull, brick-red, dolomitic, shaly sand- 
stone, containing local beds of gypsum, and devoid of fossils, The material is poorly 
sorted, ranging from silt-grade to sand grains of moderately high roundness, mostly 
frosted and pitted. Some of the quartz grains have black, needle-like inclusions. 
Grains of chert account for 10% of the total, and probably come from weathered 
Madison, but the quartz grains are from still earlier rocks. In Kibbey time, marine 
waters from the Cordilleran trough re-entered the Montana—Saskatchewan—Dakota 
basin. Towards the south, the Kibbey becomes dolomitic with finer sand-grains. 

The Otter division at outcrop is typified by verdant green shales, intercalated with 
grey shales and fossiliferous (warm-sea) oolitic limestones. When traced east of the 
Big Snowy Mountains, the green shales are replaced by variegated and red shales, 
resulting from more complete oxidation of iron compounds. In the east pale, oolitic, 
highly ostracodal limestones come in abundantly, accompanied by anhydrite. Greatest 
thickness of the Otter is in the Little Belt Mountains, where it is 500 ft. 

The Heath has abundance of black, fissile, conodont-bearing shales, interealated in 
grey shales, massive brown sandstones containing plant fragments, and minor grey lime- 
stones. No petroleum is extracted from the black shales with carbon tetrachloride, 
but some layers yield up to 15 gal./ton on destructive distillation. Some of the shales 
can be lighted with a match. Quartz grains in the sands which range up to 20 ft. 
thick are clear and of low sphericity. They often show secondary enlargement. The 
thickness of the Heath along the east-west axis of the basin reaches over 600 ft. It 
wedges out southward, where it has been removed by pre-Amsden (high Mississip- 
pian) erosion, and is missing in wells at the south end of the Baker—Glendive anticline. 

After the deposition of the Heath, during the latter part of Chester time, erosion 
prevailed on the south-east side of the Williston basin. Asa result, south of the north 
end of the Baker—Glendive anticline, successively older units of the Big Snowy group 
underlie with slight unconformity the base of the Amsden (topmost Mississippian). 
The Amsden is thicker in Montana than in Wyoming, but it ultimately blanketed 
almost the whole of the latter state as well as the western third of South Dakota. The 
sandy nature of the blanket reflects the influence of the Cambridge arch on the south- 
east. 

Erosion on the ancestral Sweetgrass arch and Sioux uplift is suggested by the large 
size of sand grains in the-Kibbey. Much later widespread early Mesozoic erosion, 
prior to deposition of the Jurassic Ellis formation, caused removal of Big Snowy and 
later Paleozoic sediments in this positive area. 

In the Devil’s Basin anticline, oolitic limestone near the top of the Otter yielded 
about 20,000 bri. black low-gravity oil between 1919 and 1937. On the Baker- 
Glendive anticline up to 150 bri./day have been obtained from a position near the base 
of the Charles or at the top of the Madison. 

Coarse Heath sandstones close to the Sweetgrass arch have not been tested, though 
overlain by impermeable Ellis so as to give a stratigraphical trap. In central Montana, 
shallow wells in the Kibbey yield much water, indicating good porosity. It is very 
possible that where unconformable on the Madison some of these sands may act as oil 
reservoirs. A. L. 


7.* Stratigraphy and Paleontology of Santa Maria District, California. W. P. 
Woodring, M. N. Bramlette, and K. E. Lohman. Bull. Amer. Aas. Petrol. Geol., 
October 1943, 27 (10), 1355-1360.—The present demand for heavy oil has directed 
special attention to the Santa Maria district, where oil was first produced in 1903 and 
in which there are now nine producing or potentially productive oil-fields. In this 
coastal basin, formations range from the Franciscan (Jurassic ?) gabbro and serpentine 
of Point Sal, to Recent containing ancient hardpan (Louderback’s pseudostrata) which 
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may be mistaken for bedrock. The maximum outcrop thickness in the Santa Maria 
basin is 13,000 ft. 

The Knoxville (late Jurassic—Portlandian) is of dark shale, but includes thin-bedded 
sandstone with much mica and black chert conglomerate. At Point Sal a small 
slender Aucella cf. piochii is found, of a type associated with late Jurassic ammonites 
elsewhere in the Coast Ranges. 

The Lospe reddish sands and green gypsiferous silts, with some lenses of white 
volcanic tuff containing glassy shards, are assigned to lower Miocene, but may include 
’ Oligocene, or even Eocene. The non-marine Lospe is overlain by the muds and silts 
of the Point Sal formation, in the upper part of which oil-sands have been penetrated 
at the Santa Maria Valley and Orcutt fields. The large foraminiferal fauna includes : 
Baggina californica, Bolivina aff. cuneiformis, B. floridana, B. imbricata, B. marginata, 
B. salinasensis, B. aff. tumida, Buliminella subfusiformis, Nodogenerina advena, 
Nonion costiferum, Planulina cf. depressa, Plectofrondiculuria cf. cookej, Pulvinulinella 
subperuviana, Robulus hughesi, R. reedi, Siphogenerina hughesi var., Uvigerinella obesa, 
Valvulineria depressa, V. ornata, and Virgulina californiensis. Globigerina bulloides 
is abundant, and suggests that this fauna represents more open pelagic conditions than 
those at higher horizons. 

The Monterey shale, conformable on the Point Sal in the Casmalia Hills, but over- 
lapping northwards on to the basement, includes the principal oil-zones. The lower 
member has phosphatic, porcelanous, and silty shales; the middle member is cherty 
and porcelanous; the upper member has porcelanous shale and soft diatomaceous 
strata. The lower member is Middle Miocene (upper part of Relizian and entire 
Luisian stage of Kleinpell). Siphogenerina is conspicuous, with S. branneri succeeded 
by S. collomi. The middle member, somewhat barren of Foraminifera, seems to be 
early Upper Miocene. The upper member, with still undescribed species of large 

Ellipsoglandulina, Hopkinsina, and Pulwinulinella, also contains limestone concretions 
yielding a diatom flora of about 200 species characterized by Coscinodiscus gigas, 
C. gigas var. diorama, C. oculus-iridis var. borealis, Auliscus mirabilis, Asterolampra 
marylandica, Lithodesmium californicum, Gonothecium rogersii, and Campylodiscus 
montereyanus. These indicate late Miocene ; and the foraminiferal fauna points to a 
horizon intermediate between those of Bolivina hiughesi and B. obliqua 

The succeeding muds of the Sisquoc and the Foxen, which lead us on to the early 
Upper Miocene, also have their diatoms of the genus Coscinodiscus, but nothing so 
large as C. gigas and C. oculus-iridis var. borealis. The Tinaquaic sandstone of Sisquoc 
age has typical shallow-water Foraminifera like Elphidiella hannai and Nonion 
belridgensis. The basin or shaly facies is neritic with Bolivina obliqua, Buliminella 
curta, B. elegantissima, Eponides sp., N. belridgensis, N. aff. scapha, Nonionella mio- 
cenica, and Virgulina californiensis, as the common forms. Foraminifera in the Foxen 
are often “ provincial ’’ forms not known elsewhere, and, as C. R. Canfield (Bull. Amer. 
Ass. Petrol. Geol., 1939, 28, 58) first remarked, suggest progressively shallower depths 
at higher horizons. 

The succeeding Careaga sandstone coarsens upwards to conglomerate and has a 
Pliocene echinoids and molluscs, such as Dendraster ashleyi, Patinopecten healeyi, and 

cerrosensis. Early beds have a few Elphidiella hannai. 

The Paso Robles formation (Upper Pliocene to Lower Pleistocene (?)) consists of 
freshwater sand, gravel, and limestone. It and the Orcutt sand (Upper Pleistocene) 
have ostracods not yet used for correlation. Terrace deposits of marine beaches up 
to 6 ft. thick and screes and alluvia up to 100 ft. are younger than Orcutt, but still 
Upper Pleistocene. 

Recent deposits are of well-sorted dune-sand. A. L. 

8. Cal-Tex Is Rigging Up for Egyptian Wildcat. Anon. Oil Wkly, 18.9.44, 115 (3), 68.— 
South Mediterranean Oil-fields is to drill a test well a few miles west of Cairo. The 
coastal area east and west of the Nile delta has a great thickness of Mesozoic and 
Carboniferous beds, and there are pronounced structures. 

Near the centre of the Jebel El Tih area, between Suez and the Palestine border, 
the Standard Oil Company of Egypt plans to drill another test. It has drilled five 
dry holes west of the Gulf of Suez in efforts to extend the Ras Ghareb field. D. - 
G. 


| 6 for 
Mer 
lif 
70.- 
j 
: 
Xe 
Ne: 
the 
the 
she 
m 


a8 


ABSTRACTS. 9a 


9. Richmond to Drill Wildcat on Colombia Holdings. Anon. Oil Wkly, 18.9.44, 

115 (3), 68.—-Richmond Petroleum Company is to drill a wildcat on a prominent anti- 

cline on the Caraballo tract. This concegsion lies 60 km. south-east of Baranquila. 
Richmond has abandoned its second well on the El Retiro tract, far sbort of the 


Oligocene pay objective. G. D. H. 


10. Russians Find New Field on Shore of Caspian Sea. Anon. Oil Wkly, 25.9.44, 
115 (4), 68.—The discovery of an oil-field is reported at Kashkara, a few miles west of 
Astrakhan, in the Volga delta region. Oil has been obtained from five wells about 
750 ft. deep. G. D. H. 


11. Wildcat Completions and Discoveries. Anon. Oil Gas J., 30.9.44, 48 (21), 129.— 
65 wildcats were completed in U.S.A. during the week ended 23rd September, 1944. 
6 found oil and 4 found distillate. 
The wildcat completions are summarized by States and districts for the above —_ 
G. D. H. 


12. Texas Venezuela Wildcat Drilling at 6595 feet. Anon. Oil Wkly, 2.10.44, 115 
(5), 68.—Texas 2, Delta Amacuro wildcat, was below 6595 ft. on 26th September, 
1944. It is 40 km. from the nearest production in extreme Eastern Venezuela. 
Sociedad Anonima Petrolera Las Mercedes was reported coring shale at 4025 ft. in 
Mercedes 8. G. D. H. 


13.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 7.10.44, 43 (22), 129.— 
During the week ended 30th September, 1944, 81 wildcats were completed in U.S.A. 
11 found oil, 3 distillate, and 2 gas. The completion results are tabulated by States 
and districts. G. D. H. 


14. Eight Southern Chile Wildcats Are Failures. Anon. Oil Wkly, 9.10.44, 115 (6), 
70.—Eight dry holes have been drilled within a radius of 25 ml. on a seismograph 
structure in Punta Arenas, southern Chile. G. D. H. 


Geophysics and Geochemical Prospecting. 


15. Geochemistry as Aid to Successful Exploration. J.W. Merritt. Oil Wkly, 9.10.44, 
115 (6), 35.—In the early days prospecting drilling was near seeps, but with the 
development of the anticlinal theory a more prosperous era opened. First surface 
mapping was used, then, as shallow prospects were exhausted, subsurface methods. 
Next geophysics was introduced. However, the discovery rate is declining in U.S.A., 
and the costs of discovery are rising in spite of the use of combinations of surface and 
subsurface geology and geophysics. 

A few years ago the soil air in shallow holes was examined, arid the hydrocarbon 
values determined. The greatest concentration was found as a marginal band round 
the edge of the productive area. 

The method of sampling has changed from soil air to direct analysis of the soil 
itself. Solid, liquid, and gaseous hydrocarbons have been examined. 

In some cases a density pattern which increases to the centre of the pool has been 
observed, and isochemical contours can be drawn. 

Cuttings from wells in the producing area, at the edges of production, just outside 
the producing area and in non-productive areas, have been analysed. These analyses 
show three-dimensional geochemical patterns, and the relationship between surface 
and sub-surface concentrations and production is revealed. Surface ‘‘ background ”’ 
irregularities disappear with deeper sampling. 

Grid-spacing of the sampling points is preferable to profiles. Some of the spacing 
was at }-1 ml. intervals, but this is risky. 660-ft. spacing is much more satisfactory, 
and for some purposes even closer spacing may be used. 

Soil variability, weather and barometric changes, and losses on storage combine to 
make reproducibility difficult in some cases. 

It is not possible to determine depths from geochemical data, and when there are 
multiple sands the surface patterns may be very complicated and difficult to interpret. 
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A fault cutting a producing horizon is usually marked by high values vertically above 
the line of intersection of the fault-plane with the pay horizon. 

A pattern standing out well above the background values must be sought, and the 
interpretation must take into account all available geological and geophysical 
information. 

Associated with the hydrocarbon movements in soils are changes in soil bacteria 
population, in the composition of ground-waters, and in seismic velocities. Geo. 
chemical methods can locate oil-traps not associated with structure, They are an aid 
in discovery, and do not warrant the discarding of geological and geophysical methods, 

‘ G. D. H. 


Drilling. 
16. Blowouts—Their Causes and Prevention. Part 2. M. T. Works. Oil Whly, 
17.7.44, 114 (7), 35. Paper Presented before American Petroleum Institute.—The 
author stresses the importance of properly educating the men to know the hazards 
of drilling and methods of prevention. Posters are suggested as a highly effective 
medium for presenting an educational programme to workmen, which should return 
exceptional dividends in preventing blow-out causes under the control of subordinate 
personnel. Posters could be designed to direct attention to the various hazards and 
to explain why certain things are bad practice. 

This part of the paper deals particularly with causes under the control of sub. 
ordinate personnel. These include drilling gas sands too fast, pulling drill-pipe off 
bottom too rapidly, balling up bit or drill collar, use of low-pressure fittings in high. 
pressure control manifolds, delay in making repairs to rig, lack of — for un. 
mistakable signs of gas, and other such lapses. 


17. Horizontal Drilling is Tried in Partially Depleted Fields. W.A. Sawdon. Petrol. 
Engr, August 1944, 15 (12), 160.—A means of tapping less thoroughly drained areas 
lying between wells in partly, or almost completely, depleted fields has recently been 
developed, and the drilling procedure using equipment designed for the purpose has 
been tried out experimentally in two wells in the Midway-Sunset area of California, 
The method consists essentially of cutting a window, or otherwise providing an open- 
’ ing, through the liner at a predetermined depth in the producing zone of a well, and 
through this opening drilling a horizontal-hole in a specified direction to a desired 
distance from the bore of the vertical well employed for the purpose. Using one well, 
three or four horizontal holes may be drilled, and these holes may be at different levels. 
The method of horizontal drilling was devised and the equipment designed by J. A. 
Zublin, of Universal Engineering Company, Ltd., Los Angeles. The outstanding 
features of the equipment are a turbo-bit and flexible drill-pipe. The bit is rotated 
by the drilling fluid, which is circulated by the mud-pumps, the mud being maintained 
at a suitable viscosity for operation of the bit. The drill-string is, of course, not 
rotated. 

A sketch shows the working of the turbo drill on a curved joint of approximately 
20-ft. radius of curvature—drilling horizontally through a window in the slotted liner 
after having completed one horizontal hole in an opposite direction at a lower level. 
The operation of the system is described. A. H. N. 


18. Symptoms of Pipe Break-Offs On Mechanical Rotary Rigs. H.F.Simons. Petrol. 
Engr, August 1944, 15 (12), 170.—If a break-off is immediately recognized, the fishing 
job of the cleanly broken pipe may be only a routine matter of running an overshot 
once or twice. Should the break-off not be recognized, the top of the fish tends to 
bell out or to sliver and spiral, and it may take weeks to recover the fish. 

A drill-pipe break-off and the washed-out condition that precedes it are much more 
difficult to recognize on a mechanical rig than on a steam-driven one. On the latter- 
type rig only ordinary caution and observation are required to catch a wash-out before 
a break develops, and usually the actual parting of the drill-pipe is known immediately. 
The symptoms of a pump-out and a break-off are the same on all type rigs, except that 
they are masked on a mechanical rig to the point where they are often missed. The 
easily recognized symptoms of a leak in the pipe due to cashing out on a steam rig 

re: (1) a loss in pump pressure, (2) an acceleration in the number of strokes/minute 
of the pump, and (3) a decrease in the rate of penetration due to part of the drilling 
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fluid being short-circuited through the leak in the pipe and the consequent reduction 
in the fluid available to clean the bit. The break-off is identified by a sudden increase 
in the speed of the rotary table, a sharp drop in the pump pressure, an upward jump 
in the strokes/minute on the pump, and a decreasé in the weight of the drill-string as 
shown by the weight indicator. In engine-driven rigs these symptoms are not very 
obvious or recognizable, due to the characteristics of the engine. 

The only easily recognized symptom of a pipe break-off on the mechanical rig is a 
reduction in the weight of the drill-string as shown by the weight indicator. There 
may be no discernible increase in rotary table revolutions/minute, no reduction in 
pump pressure and no recognizable spegding up of the pump. Unfortunately, some 
weight indicators are not sensitive enough to small changes in weight to reflect the 
loss; in addition, the reading of some weight indicators is affected by exterior condi- 
tions. There have been cases where drillers have weighed the pipe several times in an 
effort to determine if it remained intact, and they still were not sure. Again, the 
engine tachometer and vacuum gauge, plus a rotary table tachometer, are the most 
practical indicators of the trouble. The reduction in load is generally sufficient to 
produce an appreciable increase, as shown by these gauges, in engine speed and mani- 
fold pressure. The changes would not be discernible to the eye and ear of the driller, 
however. Automatic recording of rig functions may reveal a break-off in many cases. 

A. H. N, 


19. Drilling Materials Under War Conditions. W. H. Morrison. Petrol. Engr, August 
1944, 15 (12), 186. Paper Presented before American Petroleum Institute-—American 
drilling equipment problems due to war shortages are discussed. Considerations are 
given to (a) improved quality of materials, (b) greater quantity of repair parts for 
stocks, (c) improved service facilities (machine and repair shops, transportation, and 
dirt-moving equipment, etc.), (d) man-power shortage. A. H. N. 


20. Oil-Base Drilling Fluids Often Boost Production. A. W. Alexander. Oil Wkly, 
4.9.44, 115 (1), 36.—A study of the requirements of water-base and oil-base fluids is 
made. The dispersion and stabilization of the solid phase in oil-base made is next 
considered, the use of soaps having been found useful to stabilize such mixtures. The 
best practice is considered to form such soaps in the drilling fluid itself. For this 
purpose a suitable soap-producing material—for example, an oil of vegetable origin 
rich in highly unsaturated fatty acids—may be added to the drilling fluid, preceded 
or followed by the addition of a neutralizing or saponifying agent—that is, of a basic- 
reacting material capable of forming a soap by reaction with the fatty acids of the soap- 
producing material. One of the most satisfactory agents to give oil-base drilling fluids 
the desired plastering properties is blown or oxidized asphalt. The addition of a 
blown asphalt having a penetration of 10-20 at 77° F. and a melting point (by the 
Ring and Ball Method) of from 225 to 230° F. will as a general rule insure the formation 
of a thin and fluid-impervious sheath on the walls of the borehole, and reduce the fluid 
losses to the formation substantially to zero. 

A detailed consideration of the application of oil-base fluids is given. It is satis- 
factory from a mechanical behaviour viewpoint, coring and cementing, and has many 
advantages over water-base fluids in its effects on productivity. Electrical coring 
requires electrodes which actually contact the walls. 

The paper ends with references to other literature on the subject, and to a list of 
U.S. Patents on oil-base fluids. A. H. N. 


Production. 


21. Methods for Shooting Thin Multiple Sand-Zones. A.Gibbon. Oil Wkly, 17.7.44, 
114 (7), 21.—Selective or multiple-zone shooting, to be successful, requires careful 
study, particularly in areas where the formation is varied as to degree of hardness, 
porosity, permeability, consolidation, density, and saturation. Problems arise and | 
must be worked out where saturated zones of either uniform or varied type are separ- 
ated by fault-zones or other non-saturated zones of varied thickness. Where multiple- 
zone shooting is planned involving rock characteristics of varied type, the desirable 
procedure is to determine the type of explosive best suited for each zone, and then to 
use in that zone the quantity of explosive which will give the widest economical 
fracturing range. The ideal condition would be to have a wide choice of explosives, 
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but since, for the present under war-time conditions, the choice of explosives for oil- 
well shooting is limited, every preliminary step should be taken in the well survey to 
ensure the utmost efficiency and economy with existing limited material. Besides 
studying the characteristics of zones to be shot, the operator would benefit by learning 
something of the nature of available explosives and what to expect from their use, 
The paper deals with conditioning the hole, determining the necessary characteristics 
and quantities of explosive, and the shooting procedure. A. HN. 


22. Practical Completion of Secondary-Recovery Wells. Anon. Oil Wkly, 17.7.44, 
114 (7), 30.—New wells should be cored, analysed, and treated as an individual unit. 
Air or gas-pressure wells should not be shot or acidized, while the advisability of thoot- 
ing water input wells depends on the character of the sand. Selective shooting tends 
to equalize vertical sand characteristics for a sufficient distance from the input well to 
permit formation of a uniform “ wall of water.’’ The paper deals briefly with the 
operations necessary. ‘ A. H. N. 

23. Repressuring Has its Possibilities in Oklahoma City. A. Gibbon. Oil Wkly, 
31.7.44, 114 (9), 17.—Oklahoma City Wilcox pool is produced in a multiplicity of small- 
scale sections, due to the large number of ownerships involved. Production curves 
show asteep decline. The paper points out the advantages of a co-operative repressur- 
ing programme for this pool. a. em 


24. Flexibility of Underground Gas Storage Demonstrated. W. R. Kubista. Oil 
Wkly, 31.7.44, 114 (9), 22.—The use of an underground reservoir for gas is detailed 
and formule are shown for the calculations of the characteristics of one particular 
sand which was used as storage sand, and for prediction of future behaviour. Load 
curves and their use, including modified curves used with the particular system being 
studied, are discussed in some detail. The conclusion reached from studying this 
system is that its flexibility and usefulness exceeded expectation. A. H. N. 
25. Design, Construction, and of Salt-Water Disposal System. L. H. Dial. 
Petrol. Engr, August 1944, 15 (12), 51-56.—The paper deals with the work of the East 
Texas Salt Disposal Company who have recently placed in operation a disposal system 
known as the W. S. Morris System. It represents the latest in the design of open- 
type systems installed by the company to date. It serves 84 producing oil-wells, and 
acts as a relief to the Suman system, which serves 104 oil-wells. It is located in the 
W. B. Davis survey in Upshur County. The designed capacity of the plant, 10,000 
brl./day, can be increased to 15,000 bri./day by the addition of a third filter unit. 
All illustrations and design data described in this article apply to the Morris system. 
The objective in treating water for disposal is to produce a water that is free of oil, 
precipitates, and organic matter, and which is chemically stable, so that no plugging 
materials will develop after filtration to lower the intake capacity of the disposal 
well. The main steps in achieving these objectives are described under 
aerating, chemical treatment, coagulating, and settling, and the essentials of the 
processes are given. The clear water flows to the disposal well by gravity. The 
ae and completion of the disposal well was more or less routine, the procedure 
having been as follows: (1) The surface hole was drilled to approximately 110 ft., 
at which depth 10}-in. casing was set and cemented with 150 sacks of cement. (2) 
The cement was allowed to set a minimum of 24 hr., and a 9j-in. hole was drilled to the 
top of the Woodbine sand. At this point the diameter of the hole was reduced to 
6} in. and the hole was drilled to the base of the sand. (3) The casing seat was 
selected after an electric log was run to determine the base of the first shale break 
below subsea depth of 3320 ft., the original oil-water interface. (4) Seven-inch casing 
was then run to the casing seat and cemented with 150 sacks. An official Railroad 
Commission test was then made after the cement had been allowed to set for a minimum 
of 48 hr. (5) After a satisfactory test, the plug was drilled and the 6}-in. hole was 
under-reamed from the casing seat to the total depth of the well to 8in. diameter. (6) 
The well was then flowed by gas-lift until it was thoroughly cleaned. (7) Cement lined 
tubing 5} in. in diameter and equipped with a hookwall packer was run in the hole, 
and the packer was set as near the bottom of the 7-in. casing as was practical. The 
well was then ready to receive the water from the filters. A. H. N. 
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26. Deep Well Completion Involves Water Shutoff. ©. C. Pryor. Petrol. Engr, 
August 1944, 1§ (12), 57-58.—The completion operations where salt water is en- 
countered in deep discovery wells present very complex problems. The paper 
describes the completion operations of Cottingham No. 1, McClarn County, Oklahoma, 
as an illustration of the difficulties encountered, studies made, and remedies adopted. 
A. H. N. 


27. Corrosion in Gas and Condensate Wells in the Katy Field of Texas. F. W. Jessen. _ 
Petrol. Engr, August 1944, 15 (12), 59. Paper Presented before National Association 
of Corrosion Engineers (U.S.A.).—See Abstract No. 1117, (1944). A. H. N. 


28. Method of Approach to Determine the Optimum Spacing of Wells. N. Van Wingen. 
Petrol. Engr, August 1944, 15 (12), 67.—The paper represents a summary of findings 
of a group of engineers and geologists in California who made extensive study of well- 
spacing problems. The results were presented at a symposium, led by Stanley 
Herold. The method devised is graphical and is tested. 

For the purpose of developing the generalized form of the analysis, the following 
assumptions were made upon which the method is to be based: (1) The reservoir 
has been considered to be a homogeneous sand body in which no lenticularity exists. 
(2) A unit area equal to one square mile has been taken in which the reservoir involved 
represents mid-flankal conditions, that is, a normal oil zone with a normal saturation 
of gas. (3) It has been taken that no faulting exists within the unit area of one square 
mile. (4) Fields with extensive gas caps or those subject to active water drives will 
require special treatment. By such treatment gas-cap and edge well areas would be 
developed to some other optimum spacing and should involve the drilling of less wells/ 
unit of area than would be required for the average mid-flankal well. 

Any method of determining optimum well spacing involves prediction of the follow- 
ing factors: (1) Determination of the tank oil in place. This implied that initially 
a wide spacing development programme is to be adhered to in order to delineate 
accurately the productive limits of the reservoir and to establish the necessary basic 
characteristics of the producing horizon. (2) Cost of drilling in terms of dollars/foot, 
or dollars/well. (3) Initial and future production rates. (4) Operating costs, taxes, 
insurance, and overhead. (5) Future values of oil, gas, and gasoline. (6) Economic 
life of the well. (7) Determination of a present worth factor to be applied in dis- 
counting future earnings. The paper gives a method of plotting curves . determine 
the optimum spacing of wells. A. H. N. 


29. Gun Perforating for Multi-Zone Control in California. T. H. Wallace. Petrol. 
Engr, August 1944, 15 (12), 138. Paper Presented before Institute of Mining and 
Metallurgical Engineers.—By combining gun perforation and a special perforation 
washing process, good results are obtained in several wells of over 7000 ft. depth with 
an effective saving of casing, at the same time maintaining the inside diameter of the 
well equal to or greater than what it would be if larger casing were used and a liner 
run. The original programme in these wells was to complete a well using 7-in. casing 
with a 4}-in. slotted liner landed through the producing zone. As a test, in one well, 
the 7-in. casing was set through the producing section and gun perforated after making 
the required water shut-off test. The productive capacity of the well, as nearly as 
could be determined from sub-surface pressures and other data, was comparable to 
that of the wells completed in the normal manner. In the next well and subsequent 
wells, instead of using 7-in. casing, a full string of 5}-in. casing was run and cemented 
through the producing section and gun perforated. The tubing size was reduced 
from 2} in. to 2 in. and the surface pipe reduced from 13} in. to 10} in. The hole 
size was also reduced from 11 in. to 9§ in. The reduction in pipe sizes represented 
a saving of nearly 45 tons of steel/well. No appreciable difference could be noticed 
between the productive capacity of the wells completed with 5} in. casing and those 
completed with 7-in. casing. A. H. N. 


30. Importance of Internal Corrosion of Tubing. T. W. Johnson. Petrol. Engr, 
August 1944, 15 (12), 220. Paper Presented before National Association of Corrosion 
Engineers.—A very short paper deals with the main item of the problem. It appears 
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that the rate of internal corrosion might be correlated with the increase in temperature 
and pressure of the gas, and if this is the case, then with deeper drilling, which would 
result in wells with high temperatures and pressures, it is reasonable to expect that 
in the future, operating difficulties and expenses will increase unless some satisfactory 
solution to the problem of internal corrosion is developed. The problem of internal 
corrosion of gas condensate wells is certainly a part of the broad field of corrosion 
of pipe lines, since the tubing and well-head fittings are the first link in the transporta. 
tion system. A. H. N. 


$1.* Construction of Log-Log Charts. E. N. Kemler. Refiner, August 1944, 23 
(8), 296-299.—The use of log-log charts to represent the general equation : 


log y = a log x + log z. 
is discussed and illustrated. 


32.* Application of Unit Operations to Fractionation and Other Vaporization Processes. 
Part 7. The Utility of Phase Diagrams. RK. L. Huntington. Refiner, August 1944, 
23 (8), 301-304.—Solid diagrams for the P-V-T relationships for water are discussed pl 
and their application is illustrated by worked-out examples, one of which is on the 
amount of gas required to lift water by gas-lift process. A. H. N. 


33. Pumping of Wells Dually-Completed. E. Davis and W. C. Sojourner. Oil 4 
Wkly, 18.8.44, 114 (11), 30.—A new pump designed for dually-completed wells has fa 
béen working for several months without trouble, pumping now at the rate of 30 r 
barrels from each horizon. This new type pump is operated in the same manner as a 
a conventional working barrel pump, except small bore tubing is used instead of sucker st 
rods. The bottom or lower horizon is produced through this small bore tubing, in 
this instance } in. The other horizon is produced through the annular space between 
the }-in. tubing and the 2-in. tubing. The lower working barrel is 1}-in., with blind 
cages on the cup-type travelling valve. The upper barrel is 148- -in, with a metal- 
to-metal travelling valve. The standing valve in the lower barrel is within the barrel, 
and the standing valve, of the right type, in the upper barrel is attached to the tubing. 
The fluid enters from the tubing through a hollow plunger around a hollow pull rod, 
and is delivered through the ring-type travelling valve. The packer in the tubing 
separating the two pays is mounted within a short 14§-in. working barrel with an 
automatic lock that is tripped when the rods are pulled. The inside packing is a 
repack with a tension spring, and the pull-rod isof chrome steel which travels through 
this packing. The outside is packed off by two sets of cups arranged to take care of 
the pressure, either up or down. 

Surface connections require only a small additional amount of equipment, there 
being but one pumping unit and a single prime mover. Instead of a polish rod, a 
polish rod-liner is used with a regular liner stuffing-box around the }-in. tubing. The 
upper pay is produced in the conventional manner through the 2-in. tubing, and 
is flowed through the pumping tee into the flow-lines. The lower pay, producing ‘ 
through the }-in. tubing, necessitates attachment of a hose connection to the upper a 
outlet of the }-in. tubing, whereby the flow is directed into the other flow-line. The : 
hose is attached to the }-in. tubing and brought back over the horsehead with sufficient i 
slack to allow bending and connects to the flow-line above the ground near the pitman. . 
This requires a minimum of flexing of the hose. An illustration shows the installation. 

A. 


84. Wells Suecesstully Reconditioned With Explosive-Propelled Marbles. J. G. 
Burch. Oil Wkly, 14.8.44, 114 (11), 31-33.—A new tool, the Burch agate torpedo, 
is described. It consists of a central container for explosive lined by an annulus full 
of glass marbles. When the explosive detonates, the marbles blast the surface of P 
the well, disintegrating and cleaning it. An average 350% increase in production 
is claimed from the use of this tool in cleaning wells. The fundamental principle 
which governs operation of this device is that it harnesses the explosive used so as 
to drive solids against the wall of the well as projectiles. ‘The effectiveness of a small 
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column of explosive used to drive projectiles is incomparably greater than that of a 
larger column of explosive which is unharnessed. The efficiency is not increased, 
however, by using a larger column of explosive to drive the projectiles, because the 
latter attain a velocity approximately equal to the speed of detonation of the explosive 
used, and this is a constant, no matter how large the column. The marbles reach 
the wall of the well with such high velocity that they penetrate the formation, the 
distance depending on the nature of the formation and on the size of the marbles. 
The average depth of penetration of the §-in. marbles used is | in. in hard lime, which 
is greater than the zone of congested porosity in any well unless porosity has been 
congested to a greater depth by the misuse of artificial pressuring. Therefore one 
shot with this torpedo should be sufficient. Penetration of the marbles is equal to 
that of metallic pellets of equal size. The marbles have a definite superiority, however, 
over metallic pellets because they disintegrate after penetrating formation, whereas 
metallic pellets do not. When resistance of the formation checks the speed of the 
marbles, they dissipate their energy by exploding violently. disintegrating with blast- 
ing effect towards the centre of the well-bore with a force greater than that of an 
equal amount of unharnessed explosive. Because of this characteristic, glass spheres 
have been found by experimentation and elimination to be the most effective type of 
projectile. The presence of oil or water does not affect the operation materially. 
A.H.N. 

$5. How to’Improve Sucker-Rod Life. E.N. Kemler. Oil Wkly, 14.8.44, 114 (11), 
42.—The identification of the causes of failure is discussed, with emphasis laid on 
fatigue failures. These are illustrated photographically, and samples discussed 
ndividually. Increasing sucker-rod life by eliminating as many causes of fatigue 
as possible, by reducing pump size, using different materials or changing speed and 
stroke of pumping is studied and illustrated by typical examples. A. H. N. 


36. Area Map Shading Designed to Show Encroachment of Salt Water. H. A. Hess. 
Oil Wkly, 21.8.44, 114 (12), 36-37.—A method is proposed for showing the extent of 
water encroachment either by natural or artificial water-drives. By using’ different 
colours for different periods, it is possible to show the state of the water encroachment 
throughout the life of the field. Construction of the initial shading areas can, in 
most cases, be attained by marking off perpendicular bisectors between adjacent 
wells and calculating the area to be shaded—or, if a planimeter be available, running 
over the area with such instrument—so as to give proportional areas for shaded and 
clear sections of each producing or well unit. When such a map is applied to a field 
under proration, such as the East Texas field, the percentage of brine shown by the 
shading is proportioned to the relation between brine and total fluid allowed under 
regulations, and is not to be construed as indicating that the well of approaching 
depletion, or has reachéd the same depletion percentage as is shown for salt water. 
A. H.N. 


87. How to Figure Pump Size. E.N.Kemler. Oil Wkly, 28.8.44, 114 (13), 22.—The 
selection of pump size which will deliver the necessary rate of fluid with optimum 
values of stresses on the equipment is discussed, and formule and graphs‘ given to 
illustrate the various conclusions reached. If a pump which is too large is installed, 
it will get the production, but the use of too large a pump means higher loads in the 
sucker rods and higher torques in the pumping equipment. If the well is not operated 
at the proper cycle with the large pump, fluid pounding will develop, which in turn 
results in severe loading on sucker rods and tubing. The effect of fluid pound is very 
serious as far as sucker-rod and tubing failures are concerned, and while it is difficult 
to evaluate how much effect it will have on sucker-rod life, its elimination will in 
many cases give much longer rod life. 

When too small a pump is installed, the available production will not be obtained, 
or in case of a prorated well, longer pumping hours must be used. When production 
cannot be obtained with normal pumping hours it may be possible to increase the 
pumping cycle or stroke. Since tests are generally made to check on the capacity 
of wells produced, difficulties which result from too small a pump are usually soon 
corrected in the field. Difficulties from over-pumping, however, are not generally 
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given proper consideration. Two formule are discussed for the determination of 


d= (iss) 
=(3 KQN 


1600 
where d = plunger diameter in inches; K = average weight/ft. of sucker rod string; 
Q = production in bri./day; N = number of strokes/minute; e = the volumetric 


efficiency usually taken 70%; and S = specific gravity of fluid. A. H. N, 


88. Determination of Sulphides in Petroleum Waste Waters. R. Pomeroy. Petrol. 
Engr, September 1944, 15 (13), 156/164.—Corrosion of iron, damage to concrete 
sewers, and tarnishing of brass and paints may occur with waters containing respec: 
tively 0-5, 0-2, and 0-1 part per million of sulphides. Control of sulphide content is 
thus often essential, and proper application depends on application of suitable 
analytical methods. Results of study, sponsored by Santa Fé Springs Waste Water 
Co., of such methods are given. The test methods recommended are : (1) 
for total sulphide content (a) maximum accuracy is given by the precipitation- -titration 
method, except where concentration is below 1-0 p.p.m. when modification of (b) is 
more accurate; (b) moderate accuracy is given by methylene-blue method, preceded 
if necessary by precipitation With zinc acetate and sodium carbonate solution to 
concentrate small quantities or eliminate soluble interfering substances such as 
iodides; (2) for dissolved sulphide content, (c) for maximum accuracy, remove 
matter by coagulation with aluminium sulphate and soda solutions, and 
apply 1 (a) or 1 (6); (d) for approximate results, direct application of the antimony 
colorimetric method, with prior removal of suspended matter if necessary. This is 
the most generally useful test for petroleum waste waters. (3) for H,S content, (e) 
for maximum accuracy determine H,S concentration in an inert gas brought to 
equilibrium with the sample, (f) for approximate results determine dissolved sulphide 
and pH value and calculate H,S concentration with the aid of tables provided. 
Current methods of determining total sulphide are not adequate where sulphites 
are also present, and method (a) was developed. It involves precipitation of ges 
by addition of zinc acetate and sodium carbonate solutions and determining the 
total and non-sulphide iodine requirements of measured portions. Method (6) 
depends on the reaction between p-aminodimethylaniline, chloride ion, and sulphide 
in acid solution to produce methylene blue, the concentration of which is determined 
colorimetrically. Application of the test is limited to concentrations of 20 p.p.m. 
of sulphides and is affected by presence of considerable copper sulphide, iodide, 
sulphites, and thiosulphates. Method (d) is based on colorimetric determination of 
antimony sulphide against standard solutions of potassium chloroplatinate, and a 
correlation chart is presented. To the sample, after removal of suspended matter 
if necessary, ammonium potassium tartrate solution is added and sufficient diluted 
acetic acid added to bring final pH value to 8-0 or lower. In this way, only dissolved 
sulphides are evaluated. The test is not recommended for total. sulphides after 
acidification of the solution. 
Precautions to be observed in sampling and testing are described with —-* 
on the need to avoid oxidation. R. A. E. 


39. Communal Gauge Saves Motiey and Manpower. R.L. Fowler. Oil Wkly, 4.9.44, 
115 (1), 33.—One California operator has developed a method that not only gives 
accurate gauges, but also saves considerable man-power by having the gauge for an 
entire lease at one central point. Instead of having individual gauge-tanks for each 
well, which would involve considerable expense, and would necessitate the pumper 
taking many gauges at several points, this operator uses a simple system comprising 
two troughs, one weigh-meter, and only one tank. All the lead lines from various 
wells are brought to one location at the base of a 250-barrel collecting tank. The 
operation of the gauging system is as follows. All wells except the one being gauged 
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are diverted into the trough leading directly into the collecting tank. All that is 
necessary to do this is to swing the return bends over the desired trough. The well 
being gauged is diverted into the trough leading to the weigh meter. The lead lines 
are placed in order starting from one end of the spacer board to correspond with the 
well numbers. Therefore it is almost impossible to make a mistake such as is possible 
in “ valving A pumper can see at a glance just which 
setup is for fourteen wells. “ 


Development. 


40. Efficient Development of Elk Hills Now Under Way. W. A. Sawdon. Petrol. 
Engr, September 1944, 15 (13), 146.—Naval Petroleum Reserve No. 1 at Elk Hills, 
California, is now being developed. Sufficient wells will be drilled to increase pro- 
duction from 15,000 to 65,000 brl./day. New wells are expected to average 200 
bri./day. About a third of the production will come from Standard Oil Company 
holdings, two-thirds from Navy acreage. 

Secondary recovery is contemplated ata later date. Repressuring will be used, 
with possible water-flooding in some areas. 

The well depths average 3000 ft. The two producing zones have high permeability 
and porosity. Half the wells will be completed in one zone, half in the other, each 
with a sand spacing of 20 acres. 

A gas zone at 1500-2000 ft. is being cased off. The Stevens zone at 5000-9000 ft. 
underlies the producing zones being developed. Four exploratory wells drilled to 
this zone are shut in. G. D. H. 


41. Mene Grande Operating 12 Rigs in Venezuela Fields. Anon. Oil Wkly, 18.9.44, 
115 (3), 68.—In the East and West Guara fields completion depths range 6500-7500 
ft.in a multiple pay-zone. [Initially the wells average about 400 bri./day. 12 rigs 
are operating in the proved and semi-proved areas of these fields which lie between 
the Oficina field proper and the Leona field. 
_ A wildcat in the Pando area midway between the Oficina and Areo areas is nearing 
its completion depth. 

Areo, Merey, Yopales, and Socororo are non-shipping fields in the Greater Oficina 
area. G. D. H. 


42. Mercedes Field Has Five Producers but No Outlet. Anon. Oil Wkly, 18.9.44, 
115 (3), 68.—The Mercedes field in Guarico has five producing wells among seven 
completions. Production is at 4300-4800 ft. in a thick Oligocene sand. The field 
is shut in pending greater development and decisions regarding building a pipe-line. 
G. D. H. 


43. Wells Completed in the United States in Week Ended September 16th, 1944. Anon. 
Oil Wkly, 18.9.44, 115 (3), 69.—446 field wells (284 oil-producers and 51 gas-producers) 
and 91 wildgats (11 oil-producers and two gas-producers) were completed in U.S.A. 
in the week ended 16th September, 1944. 
The results of the completions are summarized by States and districts. G. D. H. 


44. Only Two Areas Now Producing in Colombia. Anon. Oi Wkly, 25.9.44, 115 
(4), 68.—Currently Colombia’s production is 54,000 brl./day, from the De Mares and 
Barco concessions. 40,000 brl./day comes from the De Mares concession (Infantas 
and La Cira). Petrolia, Tibu and Rio de Oro are the producing fields on the Barco 
concession. The Casabe field has 20 producing wells which are shut in. Dificil has 
only 1 producing well. G. D. H. 


45. Wells Completed in the United States in Week Ended September 23. Anon. Oil 
Wkly, 25.9.44, 115 (4), 69.—436 fieid wells (279 producing oil and 68 producing gas) 
and 60 wildcats (6 producing oil) were completed in U.S.A. in the week ended 23rd 
September, 1944. The results of completions are summarized by States and districts. 
G. D. H. 


46. Navy’s Elk Hills Reserve Tapped to Meet Critical Oil Shortage. E. S. Bunch. 
Oil Wkly, 2.10.44, 115 (5), 36.—By the end of August 14 wells had been completed 
Cc 
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at Elk Hills, giving over 3000 brl./day. It is aimed to make available 30,000,000 bri, 
within eighteen months. 

The Naval Reserve covers more than 41,000 acres, over nine-tenths of the entire i 
Elk Hills field, from which 167,532,062 bri. had been produced to the beginning of . 
1944. The recoverable oil remaining in the Reserve is estimated at 500,000,000 br1. 

Oil was first discovered at Elk Hills in 1919 at a depth of 253 ft. In 1912, 38,069 
acres was established as Naval Petroleum Reserve No. 1. 

At the surface are Quaternary sands, gravels, and silts. These rest on the Tulare, 
which is mainly non-marine shales. The Etchegoin—Jacalitos junction is more than 
8000 ft. deep. Generally the Maricopa underlies the Etchegoin unconformably. The 
structure is an anticline. A closed dome occurs in the eastern area, and four north. 
east-trending faults with displacements of 50-200 ft. Wells drilled in the fault. 
zone have generally obtained little or no oil. In the eastern area there is 35-40 ft. 
of solid sand in the 100-200 ft. of productive zone. The main production is 2750- 
3500 ft. deep. The oil is of asphalt base. Progressive water encroachment occurs. 

In the western area the oil is of higher A.P.I. gravity. Large gas and condensate 
wells have been completed at depths of 1800-3500 ft. in a shale-sand oil-zone. 

The history of the field and Reserve is given, and production data, a stratum con- 
tour map, and a cross-section are included. G. D. H. 


47. Survey Says Ample Oil Reserves for Centuries. Anon. Oi] Wkly, 2.10.44, 115 
(5), 57.—Present reserves are estimated at 20,000 million brl. in U.S.A., but the known 
oil in the ground is nearer 100,000 million brl., much of it being capable of production 
by some new method if higher prices obtained. 

The world’s undiscovered reserves are probably equal to, and possibly several times 
as great as, to-day’s known reserves. When prices warrant thé trouble, these reserves 
will be discovered. No country has had all its possibilities explored, not even U.S.A. 
There are promising areas in an arc from Trinidad to Argentina, in Western Canada, 
Alaska, the Middle East, Russia, and the East Indies. G.D. H. 


48. China Reserves Estimated at 1,843,000,000 Barrels. Anon. Oil Wkly, 2.10.44,* 
115 (5), 68.—The Lanchow field of Kansu province, China, has proven reserves of 
1,843,000,000 brl. The current production is about 3000 brl./day, but the potential 
is much higher. Lack of equipment and transport facilities has all but stopped 
development. G. D. H. 


49. Wells Completed in United States in Week Ended September 30, 1944. Anon. 

Oil Wkly, 2.10.44, 115 (5), 71.—383 field wells and 86 wildcats were completed in 

U.S.A. in the week ended 30th September, 1944. 261 of the former and 12 of the 
latter found oil or distillate, and 44 of the former and thrge of the latter found gas. 

The completion results are summarized by States and districts for the above week. 
G. D. H. 


50.* Norman Wells Now Second Largest Field in Canada. Anon. Oil Gas J., 7.10.44, 
43 (22), 51.—Norman Wells is now producing 2200-3700 bri. of oil/day. Turner _ 
Valley’s production is 23,000 brl./day and the rest of Alberta gives 1400 brl./day. da 
Crude oil deliveries to the Whitehorse refinery began in May and are 3500-4000 . 
brl./day. Norman Wells has more than 50 producing wells, and its potential pro- o. 
57 


st 


duction is believed to be twice the current pipe-line runs. 

During the first seven months of 1944 Norman Wells produced 638,168 brl. of oil, 
compared with 106,003 brl. in the same period of 1943. In June 1944 the production | 
was 111,124 brl., and in July 68,384 bri. G. D. H. a 


of 
51.* Secret British Field Yielding 1800 bri. Daily. Anon. Oil Gas J., 7.10.44, 43 x 
(22), 51.—Great Britain is producing 700,000 brl. a year. There are 238 wells in the d 

oil field. A total of 2,100,000 brl. has been produced. 
In 1938 Britain imported 113,600,000 bri. of oil. G. D. H. oe 
ad 


52.* Venezuelan Oil Output Rises to All-Time Record. Anon. Oil Gas J., 7.10.44, 
43 (22), 51.—The Venezuelan oil production is nearing 900,000 brl./day, compared 
with 600,000-650,000 brl./day earlier this year. Oil 
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38 exploration parties are operating in Colombia, including the Oriente s-.ion, 

Exploration is being considered by Shell in the Madre de Dios region, Peru, east 
of the Andes. A wildcat location has been tentatively chosen near the Orellava 
river, 50 ml. from Contamana. 

In the first quarter of 1944 Ecuador produced 638,916 bri. of oil, a little more than 
in the same period of 1943. G. D. H. 


53. Colombian Oil Production Shows Gain During July. Anon. Oil Wkly, 9.10.44, 
115 (6), 70.—During July the Colombian production was as follows: Infantas, 
292,226 brl.; La Cira, 1,324,711 brl.; Petrolea, 350,522 brl.; Tibu, 86,675 brl. The 
total was 130,896 brl. more than in June. G. D. H. 


54. 27 of 51 Wells Planned in Mulata Field Completed. Anon. Oil Wkly, 9.10.44, 
115 (6), 70.—At the beginning of September, Mulata had 63 flowing wells, 3 gas wells, 
4 dry holes, and 2 abandoned wells. The daily average production in August was 
22,500 brl. 27 of the 51 wells planned for 1944 have been completed. 4G. D. H. 


55. Wells Completed in the United States in Week Ended 7th October. Anon. Oil 
Wkly, 9.10.44, 115 (6), 73.—311 oil-wells and 28 gas-wells were among the 429 field 
completions in U.S.A. in the week ended 7th October, 1944. The 88 wildcat com- 
pletions included 15 oil-wells and 4 gas-wells. A table summarizes the completions 
in the above week by States and districts. G. D. H. 


TRANSPORT AND STORAGE. 


56.* The Refiner’s Notebook—No. 10 : Strapping of Tanks. W. L. Nelson. Oil Gas J., 
23.9.44, 43 (20), 293.—The capacity of refinery movement tanks can be strapped 
and/or computed with sufficient accuracy by the method given, but marketing tanks, 
spheres, and tanks with floating roofs or tanks of freak design.should be calibrated 
by a professional firm. The A.P.I. Code 25 and the Instruction for~Measuring, 
Sampling, and the Testing of Petroleum Shipments of the Standard Inspection 


Laboratory of the Standard Development Co. give details of the procedure. 

Horizontal cylindrical tanks of the form bumped heads, dished or basket heads, 
and dome ends are described, and the measurements to be taken in the various cases 
and the method of calculation are given. Equations are given for calculating the 
‘volume (1) of the cylindrical portion ; (2) the two regular heads ; (3) the two hemisphere 
heads; in gallons and barrels per inch. 

Two tabulations are given : (1) for gauging cylindrical tanks—horizontal cylindrical 
portions only ; (2) for gauging the bumped ends of horizontal cylindrical tanks (radius 
of heads equal to diameter of cylindrical portion). 

These are based on the percentages of diameter and percentages of full capacity. 
Up to half of the diameter the tables are used as per cent. full, and past half-full are 
used as per cent.empty. The procedure for compiling the capacity tables from the 
data obtained is explained. 

Strappings of regular vertical tanks are taken at each ring of the plates and cor- 
rections must be made for all rivets, coils, supports, base plates, etc., in their vertical 
positions. Volumes are computed by the equations given. W. H.C. 


57.* Capacity Charts for Horizontal Cylindrical Tanks. 1. T. Monson. Oil Gas J., 

7.10.44, 43 (22), 82.—A reproduction is given of charts for determining the capacity 
of horizontal cylindrical tanks, whose lengths are 60 ft. or less, and whose diameters 
are between 3 ft. and 20 ft. They are not suitable for tanks having dished, conical, 
or other shaped ends. The total capacity of any contained volume, in gallons or 
barrels, may be easily ascertained by the procedure described. The charts can be 
used to calibrate gauging scales for the tanks described by reversing the procedure. 
Large-scale charts may be obtained, free of cost, on application to the author at the 
address given. W. #H. C. 


58.* The Refiner’s Notebook. No. 12. Heating Coils for Tanks. W. L. Nelson. 
Oil Gas J., 7.10.44, 43 (22), 103.—The mechanism of heating and heat losses in an 
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unine-“ed tank are discussed, and the factors to be considered in computing the 
ar of heating surface required are described. 

Three charts are given from which data on heating tanks can be obtained. They 
are based on standard tank capacities and differences of oil and air temperatures 
(0-150° F.) and relate steam (exhaust) heating surface required in square feet to hours 
required to heat tank containing: (1) high pour-test distillate, gas oil, light crude, or 
light lubricating oil; (2) high pour-test oils or viscous lubricating oils; (3) semi- 
solids—heavy fuel oil, residuums, and very heavy asphaltic crude oils, but not asphalts 
or waxes. 

Factors for use when steam, other than exhaust steam, is used are: for 3) p.s.i,, 
at 260° F. x 0-67; for 63 p.s.i. at 310° F. x 0-5; for 138 p.s.i. at 360° F. x 0-33. 

Three examples explain the procedure for using the charts. W. H.C, 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


59.* Alkylation-Unit Pumping. I. Taylor. Refiner, August 1944, 23 (8), 283-289.— 
The elements of the alkylation processes are briefly described in so far as they tend to 
explain the functions and limitations they impose on the pumps. The chief ppint 
discussed is the packing problem. Single mechanical seals are recommended as the 
best solution to the packing-box problem for the majority of the pumps in the fraction. 
ation section of alkylation units. For the two or three pumps in this section which 
have the higher temperatures, single seals could also be used instead of packing if 
desired. To do this, a small side stream should be taken from the pump discharge, 
piped through a small cooler and filter, and connected into the packing-box, whence 
it will flow back into the pump past the throat bushing, thus keeping the seal cool. 
The reasons for chooging a single mechanical seal are detailed. 

For the centrifugal pumps which are to handle either concentrated acids or hydro- 
carbons which contain a trace of acid, it is advisable, and frequently essential, that 
some flushing oil be injected into the pump through the throat bushing to keep the 
acid from entering the packing box. A small amount of contamination takes place, 
of course, but this is seldom of any concern in the reactor section of an alkylation 
unit. Having prevented corrosion, either packing or double seals can be used in 
these pumps. 

For propeller-type pump packing boxes, a flushing oil is again the first requirement, 
to keep the acid out of the box. isoButane is usually chosen to flush the throat bush- 
ing, since it is available under sufficient pressure and is not a contaminator, it being 
one of the hydrocarbons charged into the reactor. Double mechanical seals are 
recommended for the packing boxes, because with all their “ trimmings and trap- 
pings’”’ they are a lesser evil than packing for these pumps. Packing has been, 
and still is, being tried in some of these large cold-acid pumps with only partial success. 
It is necessary to adjust the pressures of the flushing oil and the seal oil used for 
lubrication (in lantern rings) very carefully to obtain satisfactory packing life. Also 
it is advisable that the pump be built with a special device to permit occasional re- 

packing without emptying the pump of the acid mixture. To do this some means 
must be provided of closing off tightly a clearance between the shaft and the — 
the ) joint being located in the vicinity of the throat bushing. A. H. N 


60.* Maintenance of Electric Equipment Begins with Design. R. M. Hamilton. 
Refiner, August 1944, 23 (8), 292-295.—Experience in designing electrical installations 
in the Gulf Coast is the background for this article. While the climatic conditions 
of this area are not typical of all refining centres there are some with heat and humidity 
conditions so nearly identical that recommendations here presented will apply uni- 
formly. Where weather conditions are more favourable, the engineer can make 
required allowances. The author holds to the conviction that the most advantageous 
time for providing for maintenance of electrical equipment is when a plant is being 
designed. His r dations and observations are offered as a guide under 
conditions with which he is most familiar. 
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Process hazards are determined by the extent of refining operations. Among the 
injurious elements and conditions commonly found are: (1) Excessive heat from 
process operations. (2) Abrasive dusts. (3) Conductive dusts and fumes. (4) 
Corrosive gases and fumes. (5) Mechanical injuries. (6) Stray oil. Other hazards 
resulting from design, growth, operation or a combination of these are: (1) Improper 
voltage. (2) Faulty lubrication. @) Poor plant lay-out. (4) ae fault 
protection. Each hazard is discussed A. H. N. 


61.* Processing of West Texas Sour Crudes at Shell’s Wood River Refinery. L. R. 
Gray. Oil Gas J., 7.10.44, 43 (22), 73.—A description is given of the 35 000-brl./day 
topping unit for processing West Texas sour crudes, the products obtained, and the 
anti-corrosive measures adopted. The steam-refined light gasoline and naphthas 
are scrubbed with NaOH at the unit, and NH, is admitted into the vapour lines, so 
that the accumulator water is maintained at pH 8-4. The consumption of chemicals 
is 0-2 lb./brl. NaOH and 0-04 Ib./bri. 

Data are given and discussed in respect of operating temperature, sizes and dimen- 
sions, composition of constructional materials, corrosion allowance, corrosion rate 
per year, under the following sections : Columns, Heater tubes, Heat exchange equip- 
ment, Process piping, Heavy oil furnaces and lines, Light oil furnaces and lines, 
Coking furnaces, and lines, Vessels, Process lines, Pumps and Storage tanks. 

The paper also briefly describes the 18,000-brl./day once-through cracking and con- 
tinuous coking unit. In this unit 0-4~-0-5 lb./brl. of lime is injected into the unit to 
reduce corrosion. The procedure of forming the lime-reduced crude slurry, and its 
measurement, are described. It is noted that lime has little effect where it does not 
actually contact the metal. 

Four tables show the corrosion rates, in 1 /64th inches /year, for the different sections 
and materials covered, and the relative corrosion rates and relative costs of alloys are 
discussed. The ratios, corrosion without lime: corrosion with lime for heavy oil 
furnaces and lines are also shown. W. H.C. 


62.* Practical Refinery Engineering. No. 15. Fouling Resistances. P. Buthod 
and B. W. Whiteley. Oil Gas J., 7.10.44, 43 (22), 84.—Fouling of heat-exchanger 
surfaces and the resulting loss in heat transfer is discussed. Deposition from the 
liquids travelling through the system will result in a layer of substances which may act 
as a heat-insulating material, and also affect the velocity distribution near the film 
boundary, thus increasing the thickness of the fluid film at the heat-exchanging 
surfaces. In calculating the heat-transfer rate, fouling resistances for both sides of 
the exchanger surfaces should be added to the fluid film and metal wall resistances. 
The fouling resistances for different types of operation and typical fluids, handled in a 
refinery, as adopted by the Heat Exchange Institute, are given in a table. An 
example and its solution is shown. A plot, per cent. heat transferred in terms of clean 
coefficient /clean coefficient, for varying degrees of fouling, shows the importance of 
foulthg conditions. W. H. C. 


63.* Practical Refinery Engineering. No. 16. Economic Approach Temperature. 
P. Buthod and B. W. Whiteley. Oil Gas J., 14.10.44, 43 (23), 110.—In heat exchange 
between hot and cold streams as the two streams approach the same temperature level 
the required amount of heat-exchange surface rapidly approaches infjnity. In heat- 
exchange notation the least temperature difference between the two streams is called 
the approach temperature. 

In evaluating the economic approach temperature the factors to be considered are : 
(1) the saving resulting from the utilization of waste heat; (2) the investment costs 
in the heat exchange system expressed in terms of depreciation rate and interest on 
investment, and (3) operating costs incurred by the heat exchange system. 

The economic approach temperature can be determined by calculating the heat 
transfer rate at a series of approach temperatures and computing the net profit from 
the heat exchange for each of these conditions. 

A graphical plot for the purpose is described and illustrated by an example and its 
solution. From such a plot the economic approach temperature and the number of 
exchangers required for this approach can be easily read. W. H.C. 
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Distillation. 


64. Fractional Distillation. J. W.J. Fay. Progress of Chemistry Annual Report for 
1943, p. 216.—An extensive and critical review of the literature is given which covers 
the apparatus required and application to problems of atmospheric pressure, normal 
distillation, azeotropic distillation, vacuum and molecular distillation. An extensive 
bibliography of 78 references is given of the original papers on which the article is 

The methods of determining the number of theoretical plates are described, 
and the factors governing the selection of a particular type of fractionating column’ 
for a specific purpose are discussed. Comparative data on the efficiency of 19 different 
types of packing are given, which includes values for the H.E.T.P., static, and dynamic 
hold-ups and hold-up factors. In the section on azeotropic distillation numerous 
references are _— to the application of this process to the eecmemues of hydrocarbons, 


65.* Molecular Distillation. T. R. Olive. Chem. Metall. Engng, August 1944, 51 
(8), 100-104.—The necessity for molecular distillation of high-boiling material and 
the principles governing such distillation are given. After reviewing early laboratory 
stills and indicating their limitations, a centrifugal dise still which is capable of 
technical scale manufacture and use is described. The basic idea is that a very thin 
film is produced by dropping the charge from a pipe on to the centre of a conical disc 
revolving at high speed. The charge is rapidly spread out in a thin, uniform film 
which is heated under high vacuum by contact with the dise. The distillate is con- 
densed on a condenser bank of tubes not far from the disc, whilst the residue is scooped 
by a pipe from the rim of the revolving disc. The first unit built to employ the centri- 
fugal principle had a 7-in.-diameter rotor, while later models were built with 32-in. 
and 14-in.-diameter rotors, designed to operate at speeds up to 5000 r.p.m. In the 
later types the smaller machines are mounted vertically, and the larger horizontally, 
or substantially so, with just enough departure from rectilinear mounting to secure 
good condenser drainage. In each type the still consists of a dome enclosing the rotor, 
condenser, feed, and discharge connections. An air-cooled glass bell serves for the 
smaller type, and a metal dome with sight-glasses and welded-on water cooling pipes 
for the larger. The glass condenser of the smaller is generally supplemented by a 
water-cooled pipe-coil of beehive shape placed opposite the rotor face and within 
the glass be. In both types the residue discharged from the rotor is collected in a 
gutter spun on the edge of the disc, from which it discharges through a velocity- 
head pick-up tube. Both types employ an over-sized diffusion pump of the multi- 
stage condensation type, directly connected to the still backing plate behind the rotor. 
The possibility of fractionation is discussed. 4.3. 0. 


Solvent Extraction. 


66. Patent on Solvent Extraction. H. J. Hibshman (Standard Oil Development 
Co., Delaware). U.S.P. 2,344,406, 14.3.44. Appl. 16.7.42.—In a process for refining 
a petroleum lubricating-oil fraction, the oil is extracted with a mixture consisting 
of 70-74% by volume of phenol and 26-30% by volume of water, at a temperature 
between 300° and 450° F. and at a pressure sufficient to maintain the contacting 
materials in liquid phase. The extract thus formed is washed with sufficient water, 
containing only small amounts of phenol, to produce, after separation of the oil 
from it, a mixture of phenol and water containing 40-60% by volume of water. It 
is then cooled to ordinary temperatures to cause separation of the phases, and the 
predominantly phenolic phase is returned to the original extraction zone. H. B. M. 


Cracking. 
67. Patents on Cracking. O. L. Roberts (Atlantic Refining Co.). U.S.P. 2,343,927, 
14.3.44. Appl. 11.3.40.—Hydrocarbons of high boiling point are converted into those 
of lower boiling point by heating them to a temperature between 850° and 1000° F. 
in the presence of an incombustible, solid adsorbent catalyst and from 0-3% to 1-5% 
by weight of sulphur dioxide. A fraction boiling within the gasoline range is ‘separated 
from the resulting conversion products. 
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£. D. Reeves and P. H. Holt (Standard Oil Development Co., Delaware). U.S.P. 
2,344,900, 21.3.44. Appl. 2.4.42. In a process for converting hydrocarbons, heated 
vapours are mixed with finely divided catalyst particles which have from 0-5% to 
1% of carbonaceous deposit on them from a previous regeneration. The suspension 
is passed through a conversion zone, and during this process the catalyst particles 
have deposited on them between 0-1% and 2% of carbonaceous material. Afterwards 
the catalyst is separated from products of conversion. 


K. J. Korpi (The Texas Co.). U.S.P. 2,345,128, 28.3.44. Appl. 7.8.42. In a 
process for the production of gasoline, a feed-oil of higher boiling point is passed to 
a catalytic reaction zone and subjected to the action of a catalyst in solid granular 
form at a high temperature. In this way a substantial amount of the oil is converted 
into gasoline hydrocarbons. A cracked hydrocarbon mixture containing gasoline 
hydrocarbons and hydrocarbons boiling higher than gasoline is obtained from the 
reaction, also partly spent catalyst which has been in contact with the feed-oil for 
not more than 5 minutes between reactivations, Gasoline hydrocarbons are separated 
from the reaction mixture, and are separately subjected to the action of the partly 
spent catalyst, without intervening reactivation and without substantial cooling of 
the catalyst. Conditions are less drastic than in the original cracking zone, and 
substantial reforming of gasoline hydrocarbons is achieved. 


L. de Florez and J. W. Gray (Gasoline Products Co.). U.S.P. 2,345,558, 4.4.44. 
Appl. 8.4.41. In a process for cracking hydrocarbon oils a condensate stock is passed 
through a heating coil in a heating zone. Fuel is burned to generate heat in this 
zone and to subject the oil stream to a high cracking temperature. The heated oil 
is discharged from the zone and passed through a confined passage-way in a cooling 
zone to effect reduction in temperature. A black oil stock is introduced into the 
cooled stream, and the mixture is passed in a confined passage-way with successive 
changes in the direction of flow to produce a homogeneous material. This is passed 
through a subsequent heating coil and generated heat is applied to effect further 
cracking. 

G. B. Zimmerman (Universal Oil Products Co.). U.S.P. 2,345,785, 4.4.44. Appl. 
13.12.39. Hydrocarbons are subjected to endothermic catalytic conversion in a 
first reaction zone, and at the same time, in another reaction zone, catalyst is subjected 
to exothermic regeneration to remove carbonaceous matter. Vaporous products 
from the first zone are fractionated to condense and separate heavier fractions. The 
resulting reflux condensate is heated to cracking temperature and passed in indirect 
heat exchange with the hydrocarbons in the first reaction zone to supply heat for the 
endothermic conversion therein. Afterwards the reflux condensate is cracked and 
vaporous products are fractionated to condense the heavier fractions. The resultant 
thermal reflux condensate is passed in indirect heat exchange with the catalyst under- 
going regeneration in the other reaction zone to absorb heat of the burning operation. 


W. Kroenig (Standard Catalytic Co.), U.S.P. 2,345,877, 4.4.44, Appl. 14.2.40. 
A process is described for converting a hydrocarbon oil containing asphalt into pitch 
and a normally liquid hydrocarbon product. The initial material is heated to a tem- 
perature between 400° and 470° C. under a pressure between 2 and 50 atmospheres, 
at such a rate that the time of heating from about 350° ©. to the desired maximum 
is$to3 min. The pressure is released, and the heated material is passed into a vessel 
where a hot scavenging gas maintains the temperature of the material, which can 
then be separated into pitch and vaporous products. Total heating time is so con- 
trolled as to cause cracking of a substantial part of the constituents boiling above 
325° C. in vacuo to products boiling between 325° C. under atmospheric pressure and 
325° C. in vacuo without substantial increase in constituents boiling below 325° C. 
under atmospheric pressure. Pitch and vaporous products are withdrawn separately 
after the reaction. 


H. R. Warrick (The Texas Co.). U.S.P. 2,345,995, 4.4.44. Appl. 22.11.41. Ina 
hydrocarbon conversion process, the oils are catalytically cracked in the presence of 
a catalyst to effect conversion into lower-boiling hydrocarbons. Higher-boiling 
constituents are separated from the cracking products and subjected to thermal 
cracking. Resultant products of thermal cracking are fractionated to separate a 
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lighter fraction, which is afterwards isomerized in the presence of partly spent catalytic 
material previously used in catalytic cracking. 


D. F. Babcock, A. W. Larchar (E. I. du Pont de Nemours and Co.). U.S.P. 
2,346,642, 18.4.44. Appl. 30.12.37. To produce ethylene and aromatic hydrocarbons, 
higher-boiling tarry materials are first removed from a normally liquid hydrocarbon 
fraction, which is then cracked at temperatures between 650° and 750° C. Heavy 
oils and tarry constituents are removed from the cracked products, and afterwards 
unconverted raw material and materials in approximately the same boiling range are 
separated, also a light aromatic distillate fraction, and finally cracked gaseous products, 
The cracked gaseous products are separated into the following fractions: a fraction 
containing hydrogen and methane, a second containing ethylene, a third containing 
the aromatic hydrocarbons, a fourth containing predominantly ethane and C, and C, 
hydrocarbons, a fifth consisting of a mixture of C,, C,, C, and C, aliphatic hydrocarbons. 
The fourth fraction is cracked at a higher temperature, and additional ethylene and 
aromatic hydrocarbons are recovered. The fifth fraction is returned to the first 
cracking zone, together with the unconverted raw material and constituents boiling 
in approximately the same range. 

J. G. Alther (Universal Oil Products). U.S.P. 2,346,652, 18.4.44. Appl. 16.8.41. 


In the catalytic conversion of hydrocarbons a refractory liquid is passed through the 
catalyst bed. The liquid comprises a halogenated polynuclear compound. 


J. E, Guyer (Phillips Petroleum Co.). U.S.P. 2,346,750, 18.4.44. Appl. 14.4.41. 
To reactivate solid catalysts employed in the conversion of hydrocarbons, a portion 
of a gas is passed into contact with them to remove hydrocarbon vapours. Another 
portion of the gas is mixed with oxygen-containing combustion products to produce 
a mixture of suitable reduced oxygen content. The mixture is then passed into 7 
contact with the catalyst to remove carbonaceous material by combustion and gasifica- Ht 
tion. The gas used is generated by burning fuel gas in an atmosphere of combustion ty 


68. Reactions Catalyzed by Hydrogen Fluoride. F.S. Spring. Progress of Chemistry 
Annual Report for 1943, p. 105.—In the organic chemistry section, a sub-section is 
devoted to reactions catalyzed by hydrogen fluoride the majority of these reactions 
being the alkylation of hydrocarbons. The reaction of benzene with propylene, 
isobutene, cyclohexene, and cyclopropane is shown to result in the formation of tso- 
propylbenzene, diisopropylbenzene, tetraisopropylbenzene, tert.-butylbenzene, di- 
tert.-butylbenzene, cyclohexylbenzene, and n-propylbenzene. The alkylation of 
naphthalene with propylene yields tetraisopropylnaphthalene, and m-xylene with 
tert.-butyl alcohol forms tert.-butyl-m-xylene ; in a similar manner naphthalene and 
phenanthrene form a tert.-butyl compound. J. W. H. 


products having not more than 10% of oxygen. The proportions of fuel and com. u 
bustion products are so adjusted as to produce a gas containing carbon dioxide but P 
being substantially free of oxygen and carbon monoxide. H. B. M. t 
ce 
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69. H. F. Alkylation Unit Placed on Stream in Record Time. J. H. Kunkel. Petrol. 
Engr, September 1944, 15 (13), 80/94.—A description is given of the new Socony- 
Vacuum H.F. alkylation unit at Paulsboro, New Jersey, and also of the break-in run 
preparations that made possible the record on stream time of 7 hrs. The operation 
and construction of evacuation system, feed salt driers and dehydrators, and the 
dehydrator regeneration system, acid contractor and its refrigeration system, acid 
settler, acid regenerator, acid stripper, and the hydrocarbon distillation section are 
described and illustrated. The acid area has its own closed water system, to avoid 
risk of contaminating the main refinery cooling water supply. Driocel is used in the 
feed dehydrators, and bauxite treaters are used to remove organic fluorides from the 
de-isobutaniser bottoms in the distillation section. Typical analyses are provided 
of charge stock, isobutane recycle, contactor charge, hydrofluoric acid, light and 
heavy alkylate, with details of acid circulation and hydrocarbon ratios in the contactor. 

Four men with previous gas-plant experience were selected and given theoretical 
and practical training in the operation of alkylation units before proceeding to Paulsboro 
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to prepare the plant for placing on stream. The break-in run was achieved with the 
use of isobutane only, instead of the mixed feed, and occupied 6 days. The plant 
was first evacuated, and the order in which sections were brought into operation, 
together with precise details of each step of the operation, are given. The break-in 
run enabled production of alkylate to be achieved 9 hrs. after introduction of acid 
into the system, and 7 hrs. after commencement of charging B-B fractions to the a 
R. A. E. 


70. Patents on Alkylation. F.H. Bruner, L. A. Clarke, and R. L. Sawyer (The Texas 
Co.). U.8.P. 2,345,095, 28.3.44. Appl. 4.5.39. In the alkylation of hydrocarbons, 
an isoparaffin is reacted with an olefin in the presence of a liquid catalyst composed 
of water saturated with boron trifiuoride. 


P. Lobdell and G. L. Mateer (Standard Oil Development Co., Ohio). U.S.P. 
2,346,770, 18.4.44. Appl. 27.2.39. In the production of normally liquid, saturated 
branched-chain hydrocarbons in the gasoline range by reacting a paraffin mixture 
containing isoparaffin and normal paraffins with a mono-olefin, the following improve- 
ment is incorporated. From the reacted mixture a fraction is separated which com- 
prises essentially unreacted isoparaffin and any lighter hydrocarbons formed, After- 
wards there is separated from the resulting residual reacted mixture a fraction con- 
sisting essentially of normal paraffin. At least part of the isoparaffin from the first 
separated fraction is passed to the alkylation zone. H. B. M. 


Chemical and Physical Refining. 


71.* Clays in the Petroleum Industry. Anon. Petroleum, September 1944, 7 (9), 
164/165.—The composition and the factors which control the properties of the various 
types of clay are illustrated and discussed. The principal types which are of interest 
in petroleum refining are fuller’s earth and bentonite. The methods adopted in the 
preparation of the unactivated fuller’s earth and of the activated earths of both 
types are briefly described. To determine the efficiency of an earth it is generally 
considered necessary to make a practical trial with the actual oil requiring treatment, 
since the order of efficiency of earths often vary with different products. Normally, 
contact treatment is employed for decolorizing gasoline and kerosine, but heavier 
fractions, sfich as lubricating oils, may be treated by contact or percolation methods. 
Activated earths are suitable only for contact treatment. Some operational hints 
are provided. 

Reference is also made to other uses of bentonite clays in the petroleum industry— 
¢.g., preparation of drilling muds, emulsions of the asphalt type. Brief we is 
given to applications of bauxite. . A. E. 


72.* Iron Oxide Versus Liquid Treating for Purifying Natural Gas. C. F. Turner. 
Oil Gas J., 23.9.44, 48 (20), 191.—T'wo processes are used by the East Ohio Gas Co. 
for the removal of H,S from the natural gases produced from different strata beds. 
The production gases from the Newburgh sand contain 10 grains of H,S per 100 
cu. ft., and are purified by passing through iron oxide. The gases from the Oriskany 
sand contains 220 grains of H,S per 100 cu. ft., and are treated by the Girbotol process. 
The Oxide method employs Fe,0, or Fe,(OH), supported on soft-wood shavings, 
hard-wood chips, pumice stone, or slag, to provide an easier flow of the gases through 
the mixture than if the oxide alone were used. Soft pine-shavings are preferred, as 
they curl well and when moist the oxide adheres well. 

The contacting mixture is prepared by taking 25 lb. of the oxide to a bushel of 
shavings; these are dry mixed, using tinned scoops, and then sprinkled with water 
until thoroughly wetted, but with no excess of water. The purification train, con- 
nections, and by-passes are described and illustrated. Each of the two rows of four 
tanks (15 x 4 ft.) is filled with about 90 bushels of the mixture, this occupying about 
10 ft. of the tank. The gas is passed through the series in parallel at 325 p.s.i. until 
the gas from the second tank stains a lead acetate paper ; the first box is then cut out 
for regenerating the oxide. When this is refilled, it is connected in the series as the 
last in the line, in this way the position of each tank is rotated and the fresh charge 
is always the last in the series. The procedure of cleaning the spent tank is described. 
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The spent material is regenerated by exposure to air, keeping if moist, to avoid com. 
bustion, and turning it over once a day. Usually 3 days are sufficient for its regenera. 
tion. The life period of the mixture is about 10-12 regenerations, and a slightly 
alkaline condition (pH 10-5-11) and a temperature of 50° F. are best maintained for 


When purifying 15,000,000 cu. ft. (at N.T.P.) a day, the velocity of the gas through 
the mixture is 8 linear ft. per sec. The spent material for regeneration is about 125 
bushels per day. 

Purification of gases in the Girbotol plant is briefly described and the advantages 
of both methods are given and discussed. The oxide method is less flexible and un. 
suitable for high H,S concentrations, but requires less facilities and control, while 
the by-product spent oxide presents difficulties in disposal in inhabited areas. 

W, H.C. 
72a, Patents on Chemical and Physical Refining. J. R. Schonberg (Standard Oil 
Development Co., Delaware). U.S.P. 2,344,418, 14.3.44. Appl. 5.10.44. Undesirable 
sulphur compounds are removed from petroleum oils boiling in the motor-fuel range by 
treating the oil at a temperature above 65° F. with a mixture of sulphuric acid and a 
liquefied saturated normally gaseous hydrocarbon. The treatment is carried out 
under conditions designed to vaporize the liquefied hydrocarbon throughout the mass 
and to remove the heat of reaction as it is formed. In this way excessive polymeriza- 
tion and side reactions are prevented. 


E. R. Birkhimer (The Atlantic Refining Company). U.S.P. 2,345,449, 28.3.44. 
Appl. -29.3.41. Hydrocarbon oils are desulphurized by contacting them with an 
aqueous solution containing 35-50% of an alkali-metal hydroxide and 2-10% of a 
water-soluble organic solvent. After contact the solution is separated from the oil. 


B. Morris. U.S.P. 2,346,042, 4.4.44. Appl. 7.7.41. A lubricating-oil reclaimer 
consists of an inner and an outer casing. The two casings are spaced to provide an 
encircling drip-chamber. An oil inlet communicates with the inner chamber at the 
base, and there is filtering material in this chamber. One or more discharge points 
are incorporated at the top of the inner thamber, and a heating element at least 
partly encircles this chamber. Filtered oil passes out at the discharge point and drips 
on to the heating element and on to an oil-return fitted to the outer casing. . 


W. B. Shanley (Universal Oil Products). U.S.P. 2,346,401, 11.4.44. Appl. 
30.6.41. Gasoline-containing vapours are refined by continuously passing a stream 
of them through a bed of adsorbent refining agent. As the activity of the agent 
decreases, the temperature is increased by adding to the vapour stream a hydrocarbon 
oil heavier than gasoline, and heated to a higher temperature than the initial vapours. 

. H. B. M. 


Special Processes. 


73.* The Obtaining of Aldehydes by the Oxidation of By-Products of the Synthetic 
Rubber Industry. I. Cold-Flame Oxidation of “§.K.’ Motor Fuel. E. A. Andreev, 
V. I. Avramenko, M. N. Mikhailova, and F. Men’shikov. J. Appl. Chem. (U.S.S.R.), 
1943, 16 (9-10), 356-364.—Cold-flame oxidation is oxidation at low temperatures 
and accompanied by the emission of light. The feed was ‘‘S.K.”’ motor fuel, a by- 
product of the synthetic rubber industry having sp. gr. 0-754, an oxygen content of 
6-9% and approximately 30% of dienes (C,H). The optimum conditions for 
oxidation are a reaction chamber temperature of 400-420° C. and an air-flow of about 
12% of that required for complete combustion. By means of condensers and scrubbers, 
a 96% recovery of the aldehydes formed may be obtained ; the overall yield of alde- 
hydes on the feed is 6-1-9-6%. The larger portion of the aldehyde mixture is a 
suitable agricultural disinfectant, the production of which was the primary purpose 
of the investigation. Flow-sheet and operating conditions of the pilot plant used 
are given. Vv. B. 

74.* Synthetic Toluol From Petroleum by Hydro-forming Process. H. G. M. Fischer 
and A. B. Welty, Jr. Chem. Metall. Engng, August 1944, 51 (8), 92-95.—Brief 
statistical data for the production of toluol in the U.S. are given, followed by a short 


| 


di: 
an hy 
ov 
y' 
ca 
re 
75 
Fi 
If 
of 
ca 
al 
hi 
be 
al 
of 
be 
fr 
ty 
ol 
it 
fr 
4 


ABSTRACTS. 27a 


discussion of the devel pment and principle of the hydro-forming process. The de- 
hydrogenation of naphthenes to give aromatics in the presence of recirculated hydrogen, 
over a catalyst constitutes, in principle, the process. Methyleyclohexane gives high 
yields of toluol, and its content in the charge-stocks can be used approximately to 
calculate the capacity of the charge to produce toluol. The development of the 
research to increase the production of toluol is described, together with typical data 
discussed in some detail. A. H. N. 


75.* Recent Advances in Manufacture of Synthetic Lubricants from Kogasin. F. 
Fischer, H. Koch, and K. Wiedeking. Translated by E. J. Barth. Refiner, August 
1944, 23 (8), 312-316.—It is shown that the temperature susceptibility of viscosity 
of the lubricants made with xylol and chlorinated kogasin can be greatly improved 
by increasing the contents of paraffinic raw material used in the condensation. Lubri- 
cating oils were prepared by treating a mono- or dichloro-kogasin with activated 
aluminium metal without the use of aromatic hydrocarbons. These oils show a 
high viscosity index, and are therefore classified, and belong to the typical paraffin- 
base lubricants. Lubricants were also prepared by straight polymerization using 
aluminium chloride, and one synthetic benzene containing appreciable quantities 
of olefinic material. The viscosity index of these oils depends considerably on the 
boiling point of the original fraction used in the polymerization, and when a kogasin 
fraction boiling point 200-250° C. is used, the resultant oil will show a viscosity index 
typical of paraffinic-base lubricating oils. The remaining properties of lubricants 
prepared by various procedures from kogasin are also shown. Judging the synthetic 
oils according to their stability against oxidation, carbon-residue, and pour-point, 
it is seen that all these synthetic oils compare favourably with products manufactured 
from crude petroleum. A. H. N. 


76.* Plan to Build Synthetic Oil Plant at Hugoton. Anon. Nat. Petrol. News, 
20.9.44, 36 (38), 56.—Winckler-Koch Engineering Co. intend to build a Fischer— 
Tropsch plant to synthesize gasoline from natural gas in the Hugoton field, Oklahoma— 
Kansas. Leases have been acquired on 150,000 acres of proven and semi-proven 
land in the field, and drilling to supply the plant is to start in the near future. Pre- 
viously gasoline could not be produced by the process economically; but research 
had shown marked improvements possible in the process, and after the war German 
improvements may be available. The likelihood of production of chemical by- 
products should not be ignored. Germany had used the Fischer-Tropsch catalytic 
process for supplying gasoline and lubricating oils, obtaining the necessary carbon 
monoxide and hydrogen by reacting coke with superheated steam. Methane is also 
a suitable starting material. Variations in plant conditions could result in production 
of alcohols, ethers, and aldehydes. G. A. C. 


77. Chioral and D.D.T. Manufacture. Anon. Chem. Tr. J., 8.12.44, 115, 597.—A 
description is given of the Brothman Continuous process for the manufacture of Chloral 
and D.D.T. based on a commercial unit designed to produce 200,000 Ib. D.D.T. per 
month. The plant is estimated to cost $211,000, of which $27,000 represents the 
equipment for the Chloral Unit and $28,000 for the D.D.T. Unit. The process con- 
sists of: (1) production of chloral by catalytic chlorination of alcohol, to chloral 
alcoholate, from which alcohol is liberated by addition of water, and finally by 96% 
H,S0,, followed by fractionation in two stages to remove by-products-organic 
chlorides, trichloracetal and resinous matter; (2) production of D.D.T. from chloral, 
oleum, and excess of chlorbenzole, the resulting emulsion being passed through four 
towers, where acid is removed, the product water- washed, neutralized, and again 
water-washed. Chlorbenzol solvent is finally removed in two distillation stages, the 
molten D.D.T. being run to a flaker and then to a pulverizer. The yield of chloral 
from alcohol is about 60% and that of D.D.T. from chloral about 95%, the final 
product having a minimum getting point of 88° C. Cc. L. G. 


78. Patents on Special Processes. H. S. Bloch and R. E. Schaad (Universal Oil 
Products Co.). U.S.P. 2,346,657, 18.4.44. Appl. 16.2.39. isoButene and normal 
butenes are produced by subjecting normal butane at a temperature between 900° 
and 1100° F. to the simultaneous action — catalyst consisting of 
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aluminium and chromium oxides and an isomerizing catalyst consisting of a calcined 
mixture of hydrogels of silica and zirconia. 

H. J. Dempsey (Standard Oil Development Co., Delaware). U.S.P. 2,346,734, 
18.4.44. Appl. 22.3.41. Naphthenic-acid constituents are removed and recovered 
from mineral oils by contacting the initial material at a temperature between 100° 
and 200° F. with a catalyst having chromic oxide as its essential active ingredient, 
After contact the catalyst is segregated and treated with a primary solvent to remove 
oily constituents and colour bodies. It is then contacted with a secondary oxygenated 
solvent to remove naphthenic avid constituents, which can afterwards be recovered. 
+ san secondary solvent is selected from the class consisting of ketones and alcohols. 

H. B. M. 


Safety Precautions. 


79. Safe Practices in Loading Gasoline Tank Cars. P. Attaway. Petrol. Engr, 
September 1944, 15 (13), 188/200.—The object of the article is to set forth certain 
safe practices, based on actual experience, to assist loaders in avoiding situations and 
mistakes that might cause fire or accident. 

They are confined to loading rack operations at natural gasoline plants handling 
unleaded motor fuel or casinghead gasoline. These safe practices are not to be con. 
fused with Federal or State regulations or insurance or national codes. 

Sections deal with inflammability and toxicity of gasoline vapours, selection and 
training of personnel, location, equipment, and supervision of loading racks, bonding 
lines, precautions in handling locomotives and trains, catchbasins and drains, walk- 
ways and platforms, inspection of and precautions to be observed when opening man- 
hole covers of various types, internal inspection and entering of tank cars, loading 
open dome cars, loading cars under pressure, sampling, measuring and sealing of cars, 
general precautions for safety of personnel, disposal of waste materials, smoking, and 
fire protection. R. A. E. 


PRODUCTs. 


Chemistry and Physics. 


80, Density and Transition Points of the n-Paraffin Hydrocarbons. W. F. Seyer, 
R. F. Patterson, and J. L. Keays. J. Amer. chem. Soc., 1944, 66, 179-182.—The 
preparation and purification of the even numbered n-paraffin hydrocarbons from 
Cy» to C,4, also Cy, of the odd series are described. The melting points, setting points, 
transition points, and densities of these hydrocarbons are reported, together with the 
melting points of all the other n-paraffin hydrocarbons from C, to Cy). It was con- 
cluded from the density results that the structure of the n-paraffin hydrocarbons is the 
same in the liquid and solid states. 

The transition points of hydrocarbons C,,, Cy», and C,, could only be observed on 
cooling, while in the series of C,, to C,, the transition point was observed during 
heating and cooling. The density in the solid phase of the C,, hydrocarbon was much 
less than the adjacent even-numbered members of the series. E. H. W. 


81. 1:2:3 :4-Dibenzphenanthrene and its Derivatives. II. Some New Synthetic 
Attempts. F. Bergmann and H. E. Eschinazi. J. Amer. chem. Soc., 1944, 66, 183- 
184.—In an attempted synthesis of 1: 2:3; 4-dibenzphenanthrene by cyclization 
of 1-(a-naphthyl) 2-cyclohexenyl-cyclohexanol-1, a 9: 9-spirane derivative of 3: 4- 
benzfluorene was produced instead of the expected dibenzphenanthrene (see next 
abstract). 

The corresponding reaction between cyclohexeny] cyclohexanone and 9-phenanthry!- 
magnesium bromide gave a small amount of tetrabenznaphthalene and a product to 
which the spirane structure was assigned, by analogy with the above results. 

E. H. W. 


82. Spectrographic Characterization of a Hydrocarbon Synthesized by Bergmann and 
Eschinazi. R.N. Jones. J. Amer. chem. Soc., 1944, 68, 185-186.—The ultra-violet 
absorption spectra ofthe hydrocarbon synthesized by Bergmann and Eschinazi was 
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compared with the spectra of chrysene, 3 : 4-benzphenanthrene, and 3 : 4-benzfluorene. 
The results suggested that the new hydrocarbon was 9 : 9-spirocyclo-hexanyl-3 : 4- 
benzfluorene. E. H. W. 


83. The Ternary System : Dioxane-Benzene-Water. R. J. Berndt and C. C. Lynch. 
J. Amer. chem. Soc., 1944, 66, 282-284.—Data for the binodal curve for the 25° C. 
isotherm for the dioxane-benzene-water system are presented. 

Refractive indices and densities at 25° C. of the binary system dioxane-benzene 
and the ternary system dic b water are reported, together with an analysis 
diagram for the miscible region of the latter system. 

In the ternary system the dineric distribution is shown to satisfy the relation 
employed by Bancroft and Hubbard for several ternary liquid systems. 

E. H. W. 


84. Dehydrochlorination of 3-Chioro-2 propen-l-ol : Preparation of Propargyl Alcohol. 
L. F. Hatch and A. C. Moore. J. Amer. chem. Soc., 1944, 66, 285-287.—The i isomers 
of 3-chloro-2-propen-l-ol have been prepared by ‘hydrolysis of the 

1: 3-dichloropropenes. Physical constants and yields are tabulated, but it was not 
p@sible to assign configurations to the stereoisomers from the data available. The 
dehydrochlorination of the two isomers was studied, and the lower-boiling isomer 
(2) was found to be more reactive. Under the conditions necessary for the removal 
of hydrogen chloride from the f-isomer, no propargyl was given, but good ‘*e* were 
obtained from the a-isomer and from a mixture of the two isomers. E. H. W. 


85. 3 : 6-Epoxycyclohexene from Furan and Ethylene. Note by W. Nudenberg and 
L. W. Butz. J. Amer. chem. Soc., 1944, 66, 307-308.—The preparation of 3: 5- 


epoxycyclohexene from furan and a few crystals of hydroquinone ethylene is reported. 
E. H. W. 


86. 1-n-Alkyl-cyclopentanols and their Derivatives. C. R. McLellan and W. R. 
Edwards, Jr. J. Amer. chem. Soc., 1944, 66, 409-412.—The preparation and pro- 
perties of ten 1-n-alkyl-cyclopentanols are described, including four compounds not 
previously reported. Various properties of these compounds are compared graphically 
with related series of compounds. 

Ten 3: 5-dinitrobenzoates and five p-nitrobenzoates were prepared and their 
melting points recorded. 

Seven p-(1-n-alkyl-cyclopentyl)-phenols were prepared and constants are tabulated. 
Their bacteriostatic strengths are also recorded. 2 E. H. W. 


87. Influence of n-Alkyl Groups on the Rate of a Cyclization Reaction. EF. Berliner. 
J. Amer. chem. Soc., 1944, 66, 533-535.—Measurements have been made of the rate 
of cyclization of a series of ketones forming 9: 10-disubstituted anthracenes. The 
rate decreased with increasing length of the alkyl groups. 

An explanation in terms of the inductive effect of the alkyl groups is given, but 
the author emphasizes that equally probable explanations might be obtained from 
stereochemical considerations. 

A number of 9-alkyl-10- tesa emneniiainats were prepared, and their constants 
are listed. E. H. W. 


88. Hydrogenation of Anthracene by Tetralin. M. Orchin. J. Amer. chem. Soc., 
1944, 66, 535-538.—When heated at one atmosphere pressure and in the presence of 
a palladium catalyst, anthracene and tetralin gave a 30 per cent. yield of 1: 2:3: 4- 
tetrahydroanthracene. When heated in a sealed tube, 61 per cent. 1 : 2: 3: 4-tetra 
hydroanthracene, together with small amounts of 9: 10-dihydroanthracene and 
1:2:3:4:5:6:7: 8-octahydroanthracene, were obtained. This latter reaction, 
resembling a catalytic hydrogenation, could also be achieved with 2-cyclohexanone. 
In attempts made to follow the course of the reactions reported, it was found that 
either anthracene or 9: 10-dihydroanthracene, when refluxed with Raney nickel, 
gave good yields of 1 : 2: 3: 4-tetrahydroanthracene. E. H. W. 
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89. Nitrogen Compounds in Petroleum Distillates. XXV. Isolation and Identification 
of 3-, and 4-cycloPentylpyridines from California Petroleum. H. C. Lochte, E. p, 
Thomas, and P. Truitt. J. Amer. chem. Soc., 1944, 66, 550-552.—Following previous 
work (J. Amer. chem. Soc., 1942, 66, 2753) on bases boiling between 210° and 213° C 
two isomeric eyclopentylpyridines have been isolated and identified as 3- and 4- -cyelo. 
pentylpyridine. The syntheses of 2-, 3-, and 4-cyclopentylpyridine are given. 

. E. H. W. 


90. Condensation of cycloHexene Oxide, 1 : 2-Dichlorocyclohexane and 3 : 4-Dichloro- 
hexane with Anisole. C.C. Price and G. P. Mueller. J. Amer. chem. Soc., 1944, 
628-631.—In the presence of aluminium chloride or boron fluoride, 1 : 2 -dichloro. 
cyclohexane or cyclohexene oxide react with anisole giving two stereoisomeric | : 3. 
dianisyleyclohexanes, p-cyclohexylanisole and 4 : 4”-dimethoxyterphenol. Poor yields 
of these compounds were isolated. 

3 : 4-Dichlorohexane condenses with anisole to give a small.amount of oily products 
from which a 1% yield of hexestrol dimethyl! ether was isolated. E. H. W. 


91. Structures of Methylenecyclobutane and of 1-Methylcyclobutene. W. Shand, Jr., 
V. Schomaker, and J. R. Fischer. J. Amer. chem. Soc., 1944, 66, 636-640.—The 
preparation and physical constants of methylene cyclobutane and 1-methylcych-. 
butane are described. The expected cyclic structures for these two compounds were 
verified by an electron diffraction investigation, but the two compounds could not be 
distinguished from each other by this method. E. H. W. 


92. Studies on Diene-addition Reactions. II. The Reaction of 6 : 6-Pentamethylene- 
fulvene and Maleic Anhydride. R.R. Woodward and H. Baer. J. Amer. chem. Soc., 
1944, 66, 645-649.—A dissociable endo-product and a stable exo-isomer are shown to 
result from the addition of maleic anhydride and 6: 6-pentamethylenefulvene. Proof 
of the configuration of these isomers is given, and the relation of their properties and 
conditions of formation to the mechanism of diene-addition reactions is discussed. 
B. 


93. Dielectric Constants and Dipole Moments of Acetylenic Ethers. Note by T. L. 
Jacobs, J: D. Roberts, and W.G. MacMillan. J. Amer. chem. Soc., 1944, 66, 656-657.— 
The dielectric constants and dipole moments of ethoxy-, butoxy-, and phenoxy- 
acetylene are reported. The dipole moments were calculated using the Onsager 
equation. Dipole moments of diethyl ether, di-n-propyl ether, anisole, phenetole, 
and diphenyl ether were also calculated in this way, and the results obtained com- 
pared with values from measurements in solution or in the vapour. E. H. W. 


94. An Azeotrope in the System n-Butane-Methyl Bromide. Communication from J. D. 
Heldman, J. Amer. chem. Soc., 1944, 66, 661.—An azeotrope in the system n-butane- 
methyl bromide has been characterized, with a boiling point of —4-4° C. and composi- 
tion of 58-1 + 0-5 mole % n-butarie. E. H. W 


95. Acetylenic Ethers. IV. Hydration. T. L. Jacobs and 8S. Searles, Jr. J. Amer. 
chem. Soc., 1944, 66, 686-689.—The acid catalysed hydrations of ethoxy-, butoxy-, 
and phenoxy-acetylene have been studied at 25° C. in dilute alcoholic solutions by a 
dilatometric method. The rate of reaction was of first order with respect to ether and 
hydronium-ion concentration. The reaction consists of addition of water to the 
triple bond yielding an ester. A mechanism consistent with the kinetics is proposed. 
The hydration is very similar to that of vinyl ethers, but proceeds more rapidly. 
E. H. W 


96. The Reaction of Dibromides of Mono-substituted Ethylenes with Potassium Iodide. 
D. Pressman and W. G. Young, J. Amer. chem. Soc., 1944, 66, 705-709.—The reaction 
rate constants and the heats and entropies of activation were determined for the 
reaction in 99% methanol of potassium iodide with mono-substituted ethylene 
dibromides, RCH BrCH,Br, where R was C,H,, C,H;, C,H,CH,, CH,OH, COOH, and 
Br. The results are discussed, and it is shown that no theoretical significance can be 


2B ES SES 


oe 


giv 
ent 
Mu 
Ph 
eth 
the 
wh 
= eth 
of 
| 
of 
of 
ide 
10 
Fi 
19 
be 
su 
gi 
hy 
\ 


ABSTRAOTS. 3la 


entropies of activation. E. H. W. 


97. Thermal Decomposition of Substituted cycloHexenes. F. O. Rice and M. T. 
Murphy. J. Amer. chem. Soc., 1944, 66, 765-767.—In a recent discussion (J. Chem. 
Phys., 1938, 6, 489) the thermal decomposition of cyclohexene forming butadiene and 
ethylene has been shown to follow the principle of least motion. It is now reported 
that similar reactions take place with 1-methyl-, 3-vinyl-, and 1-phenyleyclohexene, 
where ethylene and the corresponding substituted butadienes are formed. With 
ethyleyclohexene, no ethylbutadiene could be detected. Dipentene gave a good yield 
of isoprene, but 3-p-methene gave only propylene, no isopropylbutadiene could be 
detected. E. H. W. 


98. Configuration of the 2 : $-Butylene Glyools. S.A. Morell and A. E. Auernheimer. 
J. Amer. chem. Soc., 1944, 66, 792-793.—In studying the conversion of optically active 
2: 3-butylene glycols to butadiene, by pyrolysis of their diacetates, optically active 
derivatives of known configuration were isolated. By this means, it has been estab- 
lished that the configuration of these glycols is L — (+) — and D — (— = fee for the 
dextro- and levorotatory forms respectively. E. H. W. 


99. Debromination of Pentaerythrityl Bromide by Zinc. Isolation of Spiropentane. 
M. J. Murray and E. H. Stevenson. J. Amer. chem. Soc., 1944, 66, 812-816.—A 
Raman spectroscopic investigation of the products obtained from reduction of penta- 
erythrityl bromide by zinc in aqueous methanol showed two Raman lines not assign- 
able to either the main product, methylenecyclobutane, or to 2-methyl-l-butene. A 
mixture containing a larger proportion of this third compound was obtained by 
reduction of pentaerythrityl bromide with zinc in molten acetamide in the presence. 
of sodium carbonate and sodium iodide. The new compound was isolated by removal 
of the olefins with aqueous solutions of silver salts and with bromine. The possible 
expressed that the isolation of spiropentane has been effected. E. H. W. 


100. Reaction of Benzene with Butadiene in the Presence of Sulphuric Acid and Hydrogen 
Fluoride V. N. Ipatieff, H. Pines, and R. E. Schaad. J. Amer. chem. Soc., 
1944, 66, 816-817.—A study has been made of the reaction of butadiene and excess 
benzene with sulphuric acid or hydrogen fluoride as catalysts. In the presence of 
sulphuric acid, approximately 1-5 moles of benzene reacted with 1 mole of butadiene 
giving a 14% yield (based on benzene which reacted) of 1 : 2-diphenylbutane. With 
hydrogen fluoride, approximately 1-2 moles of benzene reacted wih 1 mole of butadiene 
giving a 59% yield of 1 : 2-diphenylbutane. , BE. W. 


101. Viscosity of the Methyl Ester of Dilinoleic Acid. D. W. Young and R. E. Bier- 
tuempfel. J. Amer. chem. Soc., 1944, 66, 843-844.—The kinematic viscosity of a 
pure sample of methyl dilinoleate over the range —40° C. to 100° C, is reported. The 
interest of these results is due to the rarity of the pure material, and the fact that the 
dimer has a viscosity index (Dean and Davis system) of 123-0. E. H. W. 


102. n-Nonatriacontane. E.Stenhagen and B. Tagstrém. J. Amer. chem. Soc., 1944, 

66, 845-846.—The preparation and isolation of n-nonatriacontane are reported. An 

X-ray study of the crystals of this new compound was made, and it was shown to 
E. 


exhibit dimorphism. H. W. 


103. Zine Alkyls from Secondary Alkyl Halides. H. Soroos and M. Morgana. J. Amer. 
chem. Soc., 1944, 66, 893-894.—Diisopropyl zinc and di-s-butyl zinc have been pre- 
pared with good yields, by adding a mixture of the secondary alkyl bromide and 
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104. Dissociation of Hexaarylethanes. XVI. Alkyl and Halogen Derivatives. C. 8. 
Marvel, H. W. Johnston, J. W. Meier, T. W. Mastin, J. Whitson, and C. M. Himel, 
J. Amer. chem. Soc., 1944, 66, 914-918.—The dissociations, measured by the magnetic 
susceptability method, of twelve new substituted hexaarylethanes containing different 


alkyl groups and various halogen atoms, are reported, and the preparations of these 


compounds are described. 

It was found, that of the hexaarylethanes prepared, those with mixed m- and p-sub. 
stitution showed in general a higher degree of dissociation than many related hexa-p. 
alkylphenylethanes. The authors are unable to explain these unexpected results at 
present. Since further work on these problems must be postponed, the preparation 
and characteristics of a variety of intermediates for the preparation of related ethanes 
are recorded in this paper. E. H. W. 


105. Surfaces of Solids. X. Extension of the Attractive Energy of a Solid into an 
Adjacent Liquid or Film, the Decrease of Energy with Distance and the Thickness of 
Films. W. D. Harkins and G. Jura. J. Amer. chem. Soc., 1944, 66, 919-927.—A 
thermodynamical theory is developed and an experimental method is described 
whereby it is shown that the decrease of the energy of intermolecular attraction 
between a solid and an adjacent liquid or adsorbed film is essentially an exponential 
function of the distance from the surface of the solid. It is also shown that the film 
of water adsorbed on titanium oxide (as anatase) at 25° C. should attain a thickness 
of five molecular layers before saturation of the vapour is attained. This result was 
confirmed by measurement of the thickness of the film, which was shown to be some- 
what greater than 15/A. (five molecular layers). Similarly the thickness of the layer 
of nitrogen adsorbed at — 195° C. was shown to be 36 A, or ten molecular layers. On 
the same solid (titanium oxide) at 0° C., the film of n-butane was shown to be 64° A, 
which corresponds to about 11 or 12 mols. Here the thickness of the first layer, where 
the molecules li¢ flat on the surface, is about 4 A, in the sixth or seventh layer the 
degree of orientation should be small, while the surface of the film should show the 
same orientation as that in liquid butane at the same temperature. 

These results are contrary to Langmuir’s theory of the general occurrence of mono- 


molecular adsorption at vapour pressures close to saturation. Further, the combined 


mono-layer plus capillary condensation theory is shown to be incorrect. The authors 
emphasize that these results do not show that monomolecular films are non-existent, 
or that capillary condensation does not occur in porous solids. Adsorbed films on 
plane surfaces are, however, shown to be generally thicker than those on porous 
surfaces. Also, from a study of the adsorption of n-butane on titanium oxide with a 
tighter packing than previously used, evidence was obtained which indicated that 
capillary condensation does not have any significant effect on the adsorption with 
this type of powder. 

While the paper is based on the adsorption of a single solid, earlier work by the same 
authors shows that almost all the films adsorbed on the surfaces of non-porous solids 
are highly polymolecular at vapour pressures very slightly below saturation. 

E. H. W. 


106. A Study of Organic Parachors. VII. A Series of Saturated Hydrocarbons. 0. H. 
Quayle, R. A. Day, and G. M. Brown. J. Amer. chem. Soc., Bp 66, 938-941.—The 
densities, surface tensions, and parachors are reported for the normal paraffins from 
pentane to duodecane also 2-, 3-, 4;methyl heptane, 3-methyl penfane, and 3-ethy! 
hexane. In the normal hydrocarbons the parachor of the CH, group was 40-0, the 
atomic parachor of H was 15-5, and-of C 9-0. There was no apparent change in the 
CH, increment as the chain increased in the series of normal hydrocarbons. From 
the compounds studied in this paper, and from previously published data, the effect 
of branching the chain in saturated hydrocarbons does not appear to be uniform. 
E. H. W. 


107. The Jacobsen Rearrangement. VIII. Cyclic Systems; Mechanism. R. T. 
Arnold and R. A. Barnes. J. Amer. chem. Soc., 1944, 66, 960-964. The Jacobsen 

ent of cyclic hydrocarbons related to hydrindene and tetralin has been 
studied. The results obtained are given as structural formule. The action of 
aluminium chloride on 6 : 7-diethyltetralin, 5-ethyl-6-methylhydrindene, and 8.-hydrin- 
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dacene is described. 1: 4-diethyl-naphthalene has been synthesized by a new 
A proposed mechanism for the Jacobsen rearrangement is discussed. E. H. W. 


108. Mechanism of Peroxide Initiated Styrene Polymerization. H. F. Pfann, D. J. 
Salley, and H. Mark, J. Amer. chem. Soc., 1944, 66, 983-985.—Halogen-containing 
polymers have been prepared from styrene and various amounts of m-bromobenzyl 
peroxide in the liquid phase at various temperatures. The bromine contents of the 
polymers were determined gravimetrically and also by using a radioactive bromine 
isotope. 

The polymers contained on the average between one and three bromine atoms per 
chain, if the viscosity average chain length was compared with the analytical bromine 
content. E. H. W. 


109. Rearrangement of Alkyl Halides. F. R. Mayo and A. A. Dolnick. J. Amer. 
chem. Soc., 1944, 66, 985-990.—The liquid phase rearrangement of normal and iso- 
propyl bromides to an equilibrium mixture, and the effect of various catalysts and 
inhibitors have been studied. From analogues between this reaction and the addition 
of hydrogen bromide to alkenes, reaction mechanisms have been suggested. Experi- 
ments were also made with i- and t-butyl chlorides and the two dibromoethanes. 
Previous work on the subject is reviewed and correlated with the results now 
obtained. E. H. W. 


110. Alkyl Sulphites—cycloHexyl Sulphite. L. P. Kyrides. J. Amer. chem. Soc., 
1944, 66, 1006-1007.—The preparation of alkyl sulphites by the reaction of primary 
and secondary alcohols with thionyl] chloride at low pressures is described. 

cycloHexy] sulphite made by this method is a relatively stable — and can be 
redistilled repeatedly without change in composition. . H. W. 


111.* a-Methylenic Reactivity in Olefinic Systems. Part I. The Prins Reaction with 
. J. W. Baker, J. chem. Soc., 1944, 296-301.—Propylene reacts with 
paraformaldehyde in the presence of a mixture of 100% acetic and sulphuric acids 
at 35° to give: (1) the diacetate of n-butane-1 : 3-diol (63-5%), (2) the cyclic formal 
(14%) of this diol, and (3) 4-acetoxytetrahydro-y-pyran (22-5%). The rate of absorp- 
tion of each of the reaction ingredients during the course of the reaction has been 
determined, and mechanisms for the formation of the products are suggested on the 
basis of these results. Cc. F. M. 


112.* The Action of Aluminium Chloride on Some Phenyl Ethers. G. Baddeley. 
J. chem. Soc., 1944, 330-332.—The alkylation of the phenol nucleus is shown to be 
exclusively in the p-position in the presence of aluminium chloride, whereas that of the 
phenol homologues is directed by the alkyl groups present in the nucleus. Ethylation 
occurs more readily than methylation, and the products of the former are very readily 
isomerized. Cc. F. M. 


113.* The Metal-catalysed Reaction between Acetylene and Hydrogen. Part I. 
Nickel Catalysts. J. Sheridan. J. chem. Soc., 1944, 373-380.—The rate of fall in 
total pressure in hydrogen-acetylene mixtures over nickel-pumice catalysts increases, 
under constant conditions, during the early stages of use of the catalysts. The yields 
of ethylene, ethane, and higher hydrocarbons, expressed in terms of the acetylene not 
recovered, are the same on fresh and old catalysts. The course of reaction in 1: 1 
and 2: 1 hydrogen : acetylene mixtures on catalysts of constant activity is plotted. 
Ethylene is produced at about 5 times the rate of ethane formation until most of the 
acetylene is removed. The products other than C, hydrocarbons have an empirical 
gross composition of about C,H,, and are formed in yields of 55-60% of the acetylene 
not recovered at all stages of reaction, with both gas ratios. The initial reaction on 
catalysts of constant activity is of first order with respect to hydrogen and of approxi- 
mately zero order with respect to acetylene. The hydrogenation to ethylene and the 
formation of reduced polymers of acetylene both have kinetics of approximately this 
type, but differing slightly such that an increase from 1:8 to 8:1 in initial 
hydrogen : acetylene ratio causes an increase from about 40% to 67% in the yield of 
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C, hydrocarbons, expressed in terms of the acetylene not recovered. Ethylene added 
to the system acts principally as an inert diluent, and is apparently less strongly 

adsorbed than acetylene on nickel. The same catalysts have negligible action on 
acetylene alone under conditions of rapid reaction in acetylene-hydrogen mixtures, 
The results are discussed with special reference to previous work on the chemisorption 
of ethylene and acetylene. Cc. F. M. 


114. Absorption Spectra. E. J. Bowen. Progress of Chemistry Annual Report for 
1943, p. 12.—A brief non-mathematical description is given of the relation between 
the wave mechanical theory of electronic orbitals and molecular absorption spectra 
of organic substances. As an illustration the absorption spectrum of the hydrogen 
molecule is given in terms of the electronic orbital changes. In single-bonded organic 
compounds the orbitals are essentially o, in character, but when a double bond is 
introduced the extra pair of electrons occupy m, orbitals in which the binding is less 
than in the a, orbitals, so that ethylene, for example, absorbs at longer wave-lengths 
than ethane. With conjugated double-bond systems there is an increase in the 
number of nodal planes across the axis of the molecule—i.e., there is an, increase in 
the anti-bonding electrons resulting in the appearance of more absorption bands, 
the absorption moving to longer wave-lengths. This principle is applied to the con- 
jugated polyenes, and it is shown that for the longest wave-length of absorption the 
reciprocal of the frequency squared is almost a linear function of the number of double 
bonds. 

Methods of calculating the longest wave-length of absorption are at present too 
approximate to be of direct use, though some success has been achieved in the case of 
the benzene molecule. 

The replacement of carbon by nitrogen or oxygen does not greatly alter the energy 
values of the orbitals of the type mentioned, and there is therefore little change in the 
light absorption. The oxygen atom, however, has four electrons over and above 
those shared with the carbon in the C= O link. These are in 2p orbitals, and changes 
in these non-bonding electron orbitals are responsible for the weak ketonic absorption 
in the region of 3000 A. 

Recent attempts to explain the colour of dyes are based on increased resonance 
between alternative electronic valency structures—e.g., the ion of p-nitrophenol. 


&. 


115.* Correlating Vapour Pressure and Equilibrium Constant Data. D. F. Othmer. 
Industr. Engng Chem., 1944, 36 (7), 669.—On plotting the vapour pressure of hexane 
against the vapour pressure of water at the same temperature, a straight-line relation- 
ship was obtained, and because of the ease of working with the tabular data for water, 
this substance has been selected as the reference vapour-pressure standard. It is 
shown that on plotting the equilibrium constants for hydrocarbons at constant pressure 
against the vapour pressure of water at the corresponding temperature on log paper 
a straight-line relationship is obtained. From a series of plots of this type for the 
equilibrium constants at different pressures, a nomogram has been constructed which 
permits the immediate evaluation of the equilibrium constant at any temperature 
and pressure over the range 0-5-25 atmos. and at temperatures of 50-400° F. for the 
C,-C, paraffin hydrocarbons. A second nomogram is presented which permits the 
immediate evaluation of all the equilibrium constants for the components of a hydro- 
carbon mixture at any particular temperature and pressure, this form of presentation 
being very useful in plate to plate calculations. The precise method of constructing 
both these nomograms is described. J. W. H. 


116.* Phase Equilibria in the System Ethane-Ethylene-Acetylene. J. L. McCurdy 
and D. L. Katz. Industr. Engng Chem., 1944, 36 (7), 674.—The phase equilibria in 
the above systems have been studied at 40°F. and 60° F. over the pressure range 
50-900 p.s.i. The following data are presented: vapour pressures of the pure com- 
ponents, experimental equilibrium data for the binary and ternary systems, pressure- 
temperature—composition diagrams for the binary and ternary systems at 40° F. and 
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60° F. showing equilibria at constant pressure and the complete pressure 

diagram at 40° F. in the form of a right-triangular prism plot. The constant- Polling 
mixtures of ethane-acetylene and ethylene-acetylene persist through the triangular 
three-component diagrams. At constant temperature and pressure these diagrams 
have two phase areas. Acetylene is the most volatile constituent in one area and the 
least volatile in the other area. J. W. H. 


117.* Determining Fall or Rise Velocity of Spheres in Fluids. R. C. Birlder. Chem. 
Metall. Engng, August 1944, §1 (8), 104-105.—A chart and a set of formule are 
presented for determining the velocity of spheres in fluids, based on the use of the 
Binder and Reynolds numbers. A. H. N. 


118.* Viscosity of Normal Pentane. Anon. Refiner, August 1944, 23 (8), 306.—A 
table is given of the viscosity of n-pentane for temperatures ranging from 25° to 
250° C. (inclusive), and pressures ranging from saturation pressures at 25°C. up to 
saturation pressure at 195°C., and for other pressures ranging from 100 Ib./sq. in. 
up to 1000 Ib./sq. in. The data are taken from the paper by Hubbard and Brown 
which appeared in Industrial and Engineering Chemistry, December 1943, 35, No. 12. 
A. H. N. 


119.* Chemistry in Petroleum. J. L. Franklin. Refiner, August 1944, 23 (8), 307- 
311.—The paper deals in a descriptive manner with the application of chemistry to 
engine design, petrol, and other products, special processes in refining and — 
and general use of petroleum in war. A. H. 


120. Chemistry of Catalytic Hydropolymerization of Acetylene. L. I. Antsus and A. D. 
Petrov. Translated by J.G.Tolpin. Refiner, August 1944, 23 (8), 317-320.—Acety- 
lene tetramers of branched-chain structure were obtained for the first time as products 
of partial hydrogenation of acetylene. Among the hydrotrimers of acetylene, the 
following olefins were found: 1l-hexene, 2-hexene, 3-hexene, 3-methyl-1-pentene, 
3-methyl-2-pentene, 2-methyl-l-pentene, 2-methyl-2-pentene, and 2 : 3-dimethyl-2- 
butene; of diolefins, the following were found: 1 : 5-hexadiene, 3-methyl-1, 4-penta- 
diene, and 2-methyl-2: 4-pentadiene. The products of exhaustive hydrogenation 
of these polymers were found by Raman spectroscopy to contain normal hexane, 
3-methylpentane, and 2-methylpentane, and by determination of the intensity of the 
absorption spectrum lines the proportions of these hydrocarbons in the various 
fractions were determined. Hydrotetramers of acetylene were found to contain 
3-ethylhexenes, 2-methylheptenes, 3-methylheptenes, and 4-methylheptenes. The 
approximate content of iso-octanes was determined from the octane number of this 
fraction after its exhaustive hydrogenation. A general outline of hydropoly- 
merization of acetylene over a mixed catalyst (nickel plus zinc chloride) is given, 
leading to formation of di-, tri-, and tetramers. A. H. N. 


Analysis and Testing. 


121. Method for Determining Individual Hydrocarbons in Mixtures of Hydrocarbons 
by Measurement of Freezing Points. A. J. Streiff and F. D. Rossini. Research Paper 
R.P. 1584, Bur. Stand. J. Res., May 1944, 32 (5), 185-196.—The amount of a known 
hydrocarbon in an unknown mixture of hydrocarbons can be determined by measuring 
the depression of the freezing point caused by its addition to a given amount of the 
unknown mixture. 2-3 ml. of the unknown mixture to 40 ml. of the pure hydrocarbon 
are used, and the results are accurate to + 1% of the total sample. The freezing-point 
lowering is obtained from time-temperature freezing or melting curves with a platinum 
resistance thermometer. It is essential that each mixture of hydrocarbons examined 
be one that forms an ideal or sufficiently dilute solution with each of the hydrocarbons 
to be determined, or be fractionated to give solutions that will. Data are given for 
the determination of four C, aromatic hydrocarbons in an unknown mixture of aromatic 
hydrocarbons. The method is applicable to the determination of individual paraffin 
or cycloparaffin hydrocarbons in mixtures of these hydrocarbons, and there appears 
no — why it cannot be used for olefins. W. H.C, 
D 
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122. Theoretical Analysis of Certain Time-Temperature Freezing and Melting Curves 
as Applied to Hydrocarbons. W. J. Taylor and F. D. Rossini. Research Paper 
R.P. 1585, Bur. Stand. J. Res., May 1944, $2 (5), 197-213.—Describes a method which 
may be used analytically or graphically for extrapolating the equilibrium part of a 
time-temperature freezing or melting curve to give the freezing point of a given hydro. 
carbon substance. A method is also shown for deducing the freezing point for zero 
impurity which is applicable when the time-temperature data extend over a sufficiently 
large fractiort of the material crystallized or melted. > W. H. C. 


123.* Practical Examination of Lubricating Greases. Part 5. Low-Temperature Per- 
formance. M.W. Webber. Petroleum, September 1944, 7 (9), 162-163.—There is no 
standard method for determination of the low-temperature properties of lubricating 
greases. There are, however, three types of method covered by M.A.P. D.T.D. 
specifications which are in general use in the industry, and these methods are described. 
The two which are based on determinations of resistance to torque are considered to 
give more reliable and useful information than does determination of penetration, 
which is the third method. There is still need for development of a pressure visco- 
meter for low-temperature testing. 

The Timken Wear and Lubricant-Testing machine is described, and has been found 
by the author to give satisfactory results when testing greases for load-carrying 
capacity, friction—and wear—reducing properties. 

The copper strip test is the only one in regular use for determining any tendency of 
greases to cause corrosion. The typical requirement of British and American specifica- 
tions of no corrosion after 24 hr. at room temperature is not considered sufficiently 
stringent. Increase in temperature or period of test and alternative metals and 

alloys are suggested to increase the stringency. 

- A number of tests for determination of water resistance of greases are described ; 
that given in Appendix VI to M.A.P. specification DTD. 577 is considered to be 
valuable. The methods described can be adapted to measure resistance to other 
liquids. R. A. E. 


124. Construction and Operation of Mobile Petroleum Laboratories. C. Cramer and 
8. F. Mauney. Nat. Petrol. News, 13.9.44, 36 (37), 19-27.—A description is given of 
the development, technical features, and employment of a mobile petroleum laboratory, 
built in England for the U.S. Forces prior to the North African invasion, and also of 
one built for use in the invasion of France. Illustrations are given of the value of such 
a laboratory in control of quality of products used by the Forces to guard against 
contamination during distribution (as many as eight handlings may be involved), 
against sabotage, deterioration during storage, and as a check on quality and possible 
utilization of captured petroleum products. The mission of the unit may be sum- 
marized as: (a) Reception of tankers and inspection of bulk petroleum during storage 
and transfer. (b) Inspection of packaged petroleum products for quality and identi- 
fication determination when required. (c) Inspection of captured enemy material 
to determine the extent of its utility in our own or captured material, and to assist 
Intelligence Service in gathering information on enemy petroleum products and 
distribution. 

The laboratories are equipped to carry out specified tests on gasoline, kerosine, gas 
oil, lubricating oils, and greases. The principal source of power is electricity provided 
by a small generator set. Auxiliary heating was provided by alcohol burners, and 
later by bottled propane. Refrigeration is obtained by the use of salt and ice and also 
CO,/alcohol and ether mixture. Provision was also made for a water-distillation unit 
and an ample supply of reagents. The laboratory was constructed in two units, 
each consisting of a standard 2}-ton long-wheel-base G.M.C. army truck, one housing 
the laboratory proper and the other the generator set, ice-box, CO, cylinders, and 
extra equipment. A detailed description is given of the lay-out of the units and of 
the improvements effected in the later laboratory. The unit was provided with 
detailed instructions on methods of sampling, handling, and testing in the field, and 
allowable expedients when operating under service conditions. A specimen of the 
standardized report form utilized is given. Diagrams and photographs of the complete 
units and sections thereof are provided. R. A. E. 
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125. A Method of Differentiation of Crude Oils Based on Chromatography, Capillary 
Analysis, and Fluorescence in Ultra-Violet Light. J. N. Mukherjee and M. K. Indra. 
Nature, 9.12.44, 154, 734.—The fluorescence in ultra-violet light can be used to differ- 
entiate between refined oils and crude oils, but only shows minor differences between 
real and artificial crudes. The fluorescence of fractions separated by chromatographic 
and capillary analysis is shown to allow differentiation between different crudes and 
between artificial and real crudes. A chromatogram is formed on a column of Brock- 
man alumina from a dilute solution of the oil in petroleum ether. Fractions are then 
obtained by successive extraction of the column with petroleum ether, benzol, and 
chloroform, the fractions after removal of solvent being dissolved in chloroform, and 
the fluorescence of the solutions compared at equal concentrations. Capillary analyses 
are then carried out. Marked differences are shown in the fluorescence colour of the 
fractions from chromatographic and capillary analysis from each of the four (artificial 
and natural) crude oils. Cc. L. G. 


Crude Oils. 


126.* Occurrences and Types of Crude Oils in Rocky Mountain Region. J. G. Crawford 
and R.M. Larsen. Bull. Amer. Ass. Petrol. Geol., October 1943, 27 (10), 1305-1334.— 
The application of correlation numbers to analyses of Rocky Mountain crude oils 
indicates that these oils can be grouped into six major and four intermediate types, 
which correlate rather well with certain geological systems and geographical areas. 
The indices used are those evolved by Harold M. Smith (U.S. Bur. Mines Tech. Paper 
610, 1939). These are based on the entire range of distillation fractions with reference 
to the boiling point and specific gravity of each. If a fraction were composed exclu- 
sively of normal paraffin hydrocarbons, the value of the index number would be zero. 
If the fractién be from a paraffin-base crude oil of the usual type, its index will not be 
zero, but will be small (under 15), while fractions from intermediate and naphthene 
base crudes will have increasingly greater values for the indices (15-50). Values above 
50 show that aromatic rings predominate. The index represents the average character- 
istics of the fraction compared with a normal paraffin hydrocarbon of the same boiling 
point, and it should not be construed to mean that the fraction consists predominantly 
of a hydrocarbon having the same specific gravity and boiling point. 

Oils in the Rocky Mountain region range in gravity from 75° to 11° A.P.I. (0-68- 
1-00 sp. gr.) ; the oils vary in colour from clear to glossy black through various shades 
of amber, green, and brown; some are solid at 90° F. and others liquid at —50° F. ; 
the sulphur content varies from a trace to 4%. 

Type I is represented from Tertiary deposits in Colorado and Wyoming. The index 
graph starts near index number 40 and falls to 30. The oils are of intermediate- 
paraffin base, green in colour, negligible sulphur content, and high pour points normally 
70-90° F. At temperatures above the pour points they are very fluid and have low 
Saybolt viscosities. They range in gravity from 36° to 38° A.P.I. and contain 15-35% 
gasoline. Cyclic compounds (probably naphthenes) predominate in the low- and 
medium-boiling fractions, and paraffins in the higher. The cyclic compounds in the 
gasoline fraction point to a straight-run product of higher than average octane number. 
Considerable wax can be expected in the higher-boiling fractions. 

Type II is the abundant type of oil found almost throughout the Cretaceous and 
Jurassic deposits in Colorado and Wyoming, but some pre-Jurassic samples from Utah 
and Lance Creek, Wyoming, belong to it. The graph starts with an index between 
15 and 25, and progresses upwards to a number between 25 and 40, seldom higher. 
This type includes many paraffin-base and intermediate-base oils, nearly all green in 
colour, with low sulphur, low viscosity, low carbon residue, and pour points ranging 
from below 5° F. to 65° F. The gravity range is from 28° to 52° A.P.I., and averages 
37°. Gasoline content is 15-60%. The low-boiling fractions vary, but medium- and 
high-boiling fractions are very constant, neither naphthenes nor paraffins dominating 
to any extent. Aromatics are absent or minimal. The octane rating of straight-run 
gasolines is ordinarily low, but they form good refining stock and are suitable for 
cracking 

Type III is from La Barge, Brenning Basin, Shawnee, in the Tertiary of Wyoming. 
It is also found in Cretaceous deposits at Wellington, Colorado; Mosser Dome, 
Montana; and in eight small fields, in Wyoming. Low-boiling fractions are absent. 
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Indices for the highest boiling fraction may be 50-70 or more, Sulphur content is 
low, the colour is green, in both of which characters Type III differs from Type VI, 
Type III oils are of intermediate, intermediate-naphthene, naphthene-intermediate, 
and naphthene base, with a gravity range from 17° to 33° A.P.I. They are rather 
viscous. From most of them little gasoline is obtained, but the octane rating is usually 
high, because of the cyclic content. They are valuable for lubrication, as many of 
the products are wax-free. 

Type IV comes from the Cretaceous of Hidden Dome, and the Cretaceous and 
Jurassic of Lost Soldier, Wyoming. The index-graph has minima for low- and high. 
boiling fractions. The base is intermediate to intermediate-paraffin ; sulphur ranges 
from 0-15% to 0-36%. Gasoline content of the 43° A.P.I. Hidden Dome oil averages 
45%, and that of the 28-31° Lost Soldier varies between 8% and 15%. Cyclic com. 
pounds predominate in the low- and medium-boiling fractions, and the high-boiling 
fractions eontain sufficient paraffinic material to prevent the dominance of the 
naphthenes. These oils are valuable for refining. Cyclic compounds in the gasoline 
fraction result in a product of high octane rating, and the paraffinic high-boiling 
fractions crack well. 

Type V is from Cretaceous at Lake Basin, Montana, North McCallum, Colorado, 
and Greybull, Wyoming, and from Jurassic deposits at Big Medicine Bow, Wyoming. 
These oils are paraffinic throughout their entire range, and the index numbers are 
mainly below 20. Sulphur is very low. Gravity stands among the highest in the 

“Rocky Mountain region—from 63° to 75° A.P.I. at Big Medicine Bow to 44° at Lake 
Basin. Gasoline at the former locality is 80%, at the latter 32%, and is roughly 
proportional to the pour point. Aliphatic hydrocarbons indicate low octane rating. 
High-boiling, fractions are small and waxy. 

Type VI is widespread in the Jurassic of Bolton Creek, Poison Spider, Spindletop, 
and Steamboat Butte, Wyoming, and from pre-Jurassic at Soap Creek, Montana, and 
in most of the Wyoming fields. The index graph starts from 15 to 25, gradually 
increasing till there is a sudden sharp rise in the higher-boiling fractions to a peak 
of 55-70. These oils are of paraffin-intermediate and intermediate base, black or 
brownish-black colour, and include the black or heavy oils of Wyoming. Gravities 
rise from 11° A.P.I. at Red Springs, Wyoming, to 35° in the Sweetwater Basin of 

- Wyoming. Gasoline varies from 0% to 30%. Viscosities vary from 40 secs. to as 
high as over 6000 secs. Pour points, ordinarily below 5° F., reach'as high as 30° F. 
Asphaltic material 5-40%. Paraffins predominate in low- and medium-boiling 
fractions, but cyclic compounds in the higher-boiling fractions. In the high-boiling 
fractions aromatics are normally present, and may dominate these fractions in some 
oils. Sulphur varies from 1-0% to 4:5%, so that high-gravity oils have to be blended 
with sweet, whilst low-gravity oils, because of the corrosive effect of the sulphur, 
are topped for fuel and road oil. 

Four-fifths of the oil of the Rocky Mountains region belongs to Types II and VI, 
or to an intermediate Type II-VI. Intermediate Types II-I, II-III, and II-V are 
relatively infrequent. A. L. 


127.* Cracking of Latin American Crude Oils. 4. Cumarebo. G. Egloff. Oil Gas J, 
9.9.44, 43 (18),72.—The Cumarebo oil-field is situated near the north coast of Venezuela, 
and is one of the fields which are not properly part of the Lake Maracaibo area. Cuma- 
rebo crude oil has a specific gravity of 0-7905, and a sulphur content of 0-11%, and 
contains 49% of 400° F. E.P. gasoline. It is a paraffinic crude, and has a cold test of 
30° F. ; 

The crude was fractionated in a semi-commercial unit to produce: (1) a 392° F. 
E.P. gasoline which had an octane number A.S.T.M. of 54, and a residue ; (2) a reduced 
crude, after the removal of the gasoline and kerosine. Both residua had relatively 
high A.P.I. gravities, low sulphur contents, and high setting points. 

Single-coil recycle cracking was carried out on the residua to obtain 392° F. E.P. 
gasoline from: (1) at 300 p.s.i. and 925° and 980° F., respectively ; (2) at 250 p.s.i. 
and 940° F. The residues from all three operations conformed to the No. 6 A.8.T.M. 
fuel oil specification. The yields obtained were: gasoline, 62-7%, 64:9%, and 54%; 
residuum, 20-4%, 19-5%, and 28-6%, respectively, the A.S.T.M. octane numbers of 
the gasolines being 61, 61, and 63. 

Treatment of two of the cracked gasolines with 2 lb. /brl., 93% H,SO,, neutralization 
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with caustic soda, and fire and steam distilled with a maximum still temperature of 
350° F., no plumbite being used, gave the following results : 


From topped From reduced 
crude. crude. 
Untreated gasoline, vol.-°% of 64-9 54-0 
Treatment, acid none acid none acid 
Gum, mg./100 ml. copper dish : 

Without inhibitor . ‘ ‘ 123 13 251 32 
With 0-025% inhibitor No. ® . A 13 8 lll 5 
Reid vapour pressure, p.s.i. ‘ 3 — 3-5 

Induction period, min. : 
Without inhibitor . 330 420 580 540 
With 0-025% inhibitor No. a3 ¥ . 450 850 675 910 
Octane number A.8.T.M. . 3 ;: 61 59 63 60 


The results show that to obtain satisfactory gasolines by acid treatment an average 
of three octane numbers is lost. Thermal reforming of the straight-run gasoline 
(509%) obtained by topping the crude was carried out in @ one-pass operation at 
500 p.s.i. and at the following temperatures, 935°, 950° and 975° F. The yields and 
properties of the products are : 


Yield, per cent. of comp stock . ‘ . , 1 2 3 
Gasoline . 86-2 83-0 71-5 
Gas and loss 132 14-9 24-9 
Octane number of gasoline, ‘ASTM. 66 70 


The 70 octane reformed gasoline was refined with 1 lb. 93% H,SO,/brl. caustic 
washed and re-run as previously described. The properties of the untreated and 
treated gasolines are : 

Untreated. Treated. 


Octane number, A.S.T.M. ‘ ‘ a 70 69 
Gum, mg./100 ml. copper dish : 
Without inhibitor . ‘ ° ‘ ‘ 54 13 
Without 0-025% inhibitor No. 1 ‘ 9 3 
Induction period, min. 
Without inhibitor . 100 160 
Without 0-025% inhibitor No. 1 375 1230 
W. H.C. 


128.* Engineering Fundamentals. Properties and Characteristics of Crude Oils. F. B. 
Plummer. Oil Gas J., 7.10.44, 43 (22), 99.—The physical properties of crude oils in 
relation to production are outlined. The composition of Mid-Continent crude oil is 
given showing the amounts of the C,-C, hydrocarbons and residue at 2000 and 12 p.s.i. 
Liberation of gas from the crude oil during production may be of two types: flash 
and differential vaporization. Usually a combination of the two types occurs, the 
latter predominating. 

The properties vital to production are described; they are: gravity and viscosity, 
for movement through the sand; adhesion and surface tensions, for ease of recovery ; 
solvent power, for holding in solution the paraffin waxes; pressure exerted by the 
gaseous components, for driving the oil into the wells. 

The effect of gas liberation on the properties of the oil is discussed, and the results 
of experimental work of several authorities are noted : 


(1) at a pressure of 2400 p.s.i. and a concentration of 45 mol. % of gas, the 
viscosity of a crude oil was reduced 25% from its original value by the removal 
of gas; 

(2) the surface tension of oil is about one-third as much when saturated with 
gas at 2000 p.s.i. as for the oil at atmospheric pressure ; 

(3) crude oils of lower specific gravity have lower surface and adhesion tensions ; 

(4) maximum solubility of paraffin occurs in paraffin hydrocarbons of about 
the composition of hexane. 


_Paraffinic base oils are generally found in the geologically older and deeper strata j 
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naphthanic base oils in the younger strata; asphaltic base oils from shallow depths 
and from limestone deposits. 
A table shows the characteristics of crude oils in different rock formations. 


Gas. 


129.* Variation in Composition of Natural Gases of Southern Ischimb Oilfield. G. D. 
Galpern. Bull. Acad. Sci. U.S.S.R. (Div. Tech. Sci.), 1943, 8, 26-34.—An investiga. 
tion of the character of gases occurring in this oilfield, their distribution and origins, 
The composition of the gas varies regularly from the centre of the field outwards, the 
concentration of hydrogen sulphide, carbon dioxide, mercaptans, lower homologues of 
methane, dropping from the centre outwards, whilst the methane concentration rises, 
Tables of analyses of gases are given and maps of the oilfield showing the distribution 
of gases. The origins and modes of formation of the gases are discussed as well as the 
geological aspect of this oilfield. D. A. 


Engine Fuels. 


180.* Mollier Diagrams for Theoretical Alcohol-Air and Octane-Water—Air Mixtures. 
R. Wiebe. Industr. Engng Chem., 1944, 36 (7), 672.—In Industr. Engng Chem., 1942, 
34, 577, the Mollier diagrams were presented for the above systems; Fig. 2 of this 
article is incorrect, and the corrected data are now presented. The change, ge er, 
does not affect any of the calculations or data previously presented. ae 


181.* Alcohol in Motor-Car Operation. E.W. Steinitz. Petroleum, November, 1944, 
7 (11), 202-203.—Before the war, alcohol fuels were used extensively on the Continent, 
but only to a limited extent in this country, where about 1} million gals. of alcohol 
p.&. was uséd in such blends. Political and economic reasons for the extensive Conti- 
nental use are given. After the war, quantities of surplus synthetic ethyl and methy! 
alcohol may become available from plants constructed for war purposes. A car- 
burettor, designed by the author, which enables an engine to be operated on methylated 
spirits once it has been warmed up sufficiently, is illustrated and described. Whilst 
fuel consumption on alcohol fuel was lower in relation to gasoline than expected on a 
calorific value basis, the additional gadgets required and the exhaust odour are 
admitted defects. 

The use of 13-18% of water-free alcohol blended with petrol confers advantages in 
respect of anti-knock rating, cleanliness of combustion, and increase in power output 
obtainable, without loss of acceleration or ease of starting. Avoidance of spillage on 
paint work and initial cleansing of fuel system are points to be observed. Reference 
is made to the use of alcohol blends for racing purposes, and to recent tests which 
indicate advantages to be obtained by injection of alcohol into the mixture after leavi te 
the carburettor. R. A. 


Patents on Fuels. J. A. Chenicek (Universal Oil Products Co.). U.S.P. 
2,346,662, 18.4.44. Appl. 8.4.40. The catalytic effect of metal compounds on hydro- 
carbon distillate is suppressed by adding to the distillate a small portion of a metal- 
free condensation product of an orthohydroxy aromatic aldehyde and a primary alkane 

J. A. Chenicek (Universal Oil Products Co.). U.S.P. 2,346,663, 18.4.44. Appl. 
8.4.40. The catalytic effect of metal compounds on hydrocarbon distillates is sup- 
pressed by adding to the distillate a small amount of a condensation product of an 
orthohydroxy aromatic aldehyde and a primary alkanol amine. 

G. W. Orelup. U.S.P. 2,346,780, 18.4.44. Appl. 8.12.41. A fuel treating com- 
position consists of an alkyl-substituted diphenyl and a dyestuff suitable for colouring 
petroleum products. H. B. M. 


Gas Oils and Fuel Oils. 


188. Patent on Gas Oils and Fuel Oils. C. E. Hemminger (Standard Catalytic Co.). 
U.S.P. 2,346,754, 18.4.44. Appl. 9.12.39. An oil gas containing hydrogen is generated 
from heavy hydrocarbon residues in the following way. The residues are passed 
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through a reaction zone into which steam and-a free oxygen-containing gas are intro- 
duced. Thus partial combustion of the residues is effected, and the reaction zone is 
maintained at a sufficiently high temperature to decompose the unburned portion of 
the residue into gases rich in hydrogen and containing free carbon. The stream of 
gases and residue is passed through the zone at a velocity great enough to prevent 
substantial accumulation of carbon. Decomposition gases are removed, and after 
separation of free carbon therefrom they are returned to the reaction zone. 
H. B. M. 


Lubricants. 


134.* Effect of Natural Sulphur Compounds and Peroxides on the Oxidation of Lubricat- 
ing Oils. G. H. Denison. Industr. Engng Chem., 1944, 36 (5), 477.—If the sulphur 
compounds are removed from a refined lubricating oil, it is shown that the oil has a 
negligible resistance to oxidation, arid that the presence of sulphur compounds inhibits 
the oxidation. It is also shown that the oxidation rate is controlled by the concentra- 
tion of organic peroxides and the latter are reduced by the naturally occurring sulphur 
compounds. The organic peroxides also control the rate of bearing corrosion, such 
corrosion being due to the ability of the peroxides to convert the metal into the oxide 
which readily dissolves in the acidic constituents developed during oxidation. 

J. W. H. 


135. Patents on Lubricants and Lubrication. E.W.Cook and W. D. Thomas (American 
Cyanamid Co.). U.S.P. 2,344,392, 14.3.44. Appl. 8.11.41. A crankcase lubricant 
consists of a heavy metal salt of the dicapry] ester of dithiophosphoric acid in lubricat- 
ing oil. 

E. W. Cook and W. D. Thomas (American Cyanamid Co.). U.S.P. 2,344,393, 
14.3.44. Appl. 18.2.42. A lubricating oil has incorporated in it not less than 0-1% 
by weight of a zinc salt of diamyl dithiophosphoric acid. 

E. W. Cook and W. D. Thomas (American Cyanamid Co.). U.S.P. 2,344,395, 
14.3.44. Appl. 16.6.42. A lubricating oil has admixed with it 0-1-3-0% of a com- 
pound of the general formula :— 


x 
O—R,—0— R,—O 
R, 


R, and R, are members of the group consisting of hydrogen and alkyl radicals, at 
least one R being an alkyl radical. Total carbon atoms in R, and R, are at least 8. 
R, is an alkylene radical containing 2-4 carbon atoms inclusive. X is a member of 
the group consisting of hydrogen and metal salt-forming radicals, and n is the valence 
of X, 

E. Lieber (Standard Oil Development Co., Delaware). U.S.P. 2,344,886, 21.3.44. 
Appl. 2.1.41. A lubricant is prepared from a hydrocarbon oil and a compound . f 


the formula :— 


R is a hydrocarbon radical. The compound is present in sufficient amount to prevent 
deterioration of the oil in the presence of oxygen. 


F. W. Kavanagh, B. B. Farrington, and J. O. Clayton (Standard Oil Co. of Cali- 
fornia), U.S.P. 2,344,988, 28.3.44. Appl. 21.11.38. A lubricant is prepared from 
a hydrocarbon oil, a metal phenate having an oil-soluble substituent in an aryl radical 
thereof, and a hydroxy ester having at least one hydroxyl group no more than 2 
carbon atoms removed from a carboxyl group. The ester is present in sufficient 
quantity to stabilize the oil against oxidation, and the phenate in sufficient quantity 
to augment the action of the inhibitor. 
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S. M. Roberts (Texas Co.). U.S.P. 2,345,156, 28.3.44. Appl. 15.1.41. A lubricat. 
ing oil has added to it a small proportion of polyvalent metal salt of an organic ester 
of a phosphorus acid. The ester is selected from the group consisting of alkyl and 
naphthenyl esters. A small proportion of a sulphurized fatty material is also 
incorporated in the compound. 

E. W. Cook and P. H. Moss (American Cyanamid Co.). U.S.P. 2,345,239, 28.3.44. 
Appl. 28.8.43. Incorporated with a mineral lubricating oil there is an effective amount 
of a compound of the group genes of those having the general formula :— 


FR’ and R” are radicals of the group consisting of hydrogen and alkyl radicals, at least 
one being an alkyl radical; R’”’ and R’”’ are alkyl radicals of from 1 to 5 carbon 
atoms inclusive, and n is a whole number not greater than 2. 


G. H. Denison and P. C. Condit (Standard Oil Co. of California). U.S.P. 2,346,155, 
11.4.44, Appl. 23.2.42. A lubricating composition is prepared from a hydrocarbon 
oil, an ether of an element of group VI-B of the Periodic Table and selected from the 
class consisting of sulphur, selenium, and tellurium. The ether is present in sufficient 
quantity to stabilize the oil against oxidation. To enhance the action of the ether a 
small amount of a salt of an organo-inorganic acid is added. 


B. B. Farrington, V. M. Kostainsek, and G. H. Denison (Standard Oil Co. of Cali- 
fornia). U.S.P. 2,346,156, 11.4.44. Appl. 16.2.42. A paraffin wax thiomer is added 
to lubricating oil to inhibit corrosion activity. 

B. B. Farrington, V. M. Kostainsek, and G. H. Denison (Standard Oil Co. of Cali- 
fornia). U.S.P. 2,346,157, 11.4.44. Appl.'16.2.42. A lubricating oil has incorporated 
in it 0-1-2% by weight of a polyvalent metal salt of an organic acid, 0- "1-2% by weight 
of a multi- bridged thioalkyl, and 0-05-2% of a metal salt of an inorganic acid con- 
taining an organic substituent. 

R. E. Burk (Standard Oil Co., Cleveland, Ohio). U.S.P. 2,346,356, 11.4.44. Appl. 


11.6.40. A heavy duty lubricant is manufactured from a hydrocarbon oil and small . 


amounts of an inorganic phosphorus-providing agent from a group consisting of 
phosphorus and phosphorus sulphide, and a diaminodiphenylmeth derivative. 

R. E. Burk and E. C. Hughes (Standard Oil Co., Cleveland, Ohio). U.S.P. 2,346,357, 
11.4.44, Appl. 24.12.41. A high-temperature lubricant comprises a hydrocarbon 
oil and not more than 3% each of a salt of an organic acid of low volatility, and a 
nitrogen-containing diphenyl methane derivative. The lubricant promotes com- 
bustion of carbonaceous deposits and high stability in the crankcase of internal- 
combustion engines. 

C. Winning and J. G. McNab (Standard Oil Development Co., Delaware). U.S.P. 
2,346,808, 18.4.44. Appl. 7.5.40. A petroleum lubricant has added to it 0-01-5% 
of an aliphatic alcohol having at least 8 carbon atoms, and 0-02-2% of an - c 
metal salt of an alkylated phenol. H. 


Special Hydrocarbon Products. 


136.* Petroleum and Coal Products in the Foundry. Anon. Petroleum, August 
1944, 7 (8), 132.—Vol. 36 (1942-3) of the Proceedings of the Institute of British Foundry- 
men contains references to the use of petroleum and coal products in foundry practice. 
Some of the more important aspects touched on are given with page references. These 
include the use of oil-fired furnaces in cast-iron manufacture, the utilization of mineral 
oils in part substitution of vegetable, animal, or fish oils in the manufacture of core- 
binders, the use of coke-fired and oil-fired furnaces in brass and iron foundries, with 
hints on fuel conservation and methods of obtaining maximum efficiencies, ‘and the 
use of creosote pitch and pitch as fuel. Tables show the iodine values and functions 
of various oils used as core-binders. R. A. E. 


P 
3 187 
by 
crys 
and 
and 
pro 
dop 
pro 
\ 
(N. 
186 
mil 
inv 
sen 
var 
is \ 
fro 
diff 
con 
bed 
con 
lign 
Chi 
Dis 
ave 
Thi 
sin 
138 
Hu 
194 
of | 
by 
fro 
14 
19: 
the 
po 
an 
of 
giv 
the 
C, 
sus 
du 
if 


ABSTRACTS. 43 4 


137.* Wax Production. Anon. Petroleum, August 1944, 7 (8), 132.—According to 
information recently released by P.A.W., the output of all types of petroleum waxes 
by about 50 refineries in the U.S. in 1943 reached the record of 330,000 tons. Micro- 
crystalline waxes are in shortest supply, and are the only varieties subject to control 
and priority allocation. Output of such grades in 1944 is estimated at 60,000 tons, 
and investigations are in hand to ascertain the types of preparation in which a larger 
proportion of paraffin wax may be used. Applications of the micro-crystalline waxes 
are listed, and include special packings for Services, desensitizing bombs, de-icing 
dopes for aeroplanes, and proofing composition for boots against mustard gas. Im- 
provements in the manufacture of waxed packing materials effected during the war 
are expected to result in a big expansion of the use of such materials in the future. 
Modern waxed papers in a 24-hour test have shown a transmission of moisture as 
low as 0-2 gm. per 100 sq. in. at 100° F. R. A. E. 


138.* Peat-Wax from Chatham Island. E. 0. Macpherson and W. G. Hughson 
(N.Z. Dept. of Scientific and Industrial Research). Petroleum, October 1944, 7 (10), 
186.—Fifty thousand acres, or three-quarters of Chatham Island, which lies 536 
miles E. of New Zealand, is covered with peat of different ages and origins. To 
investigate possibilities of development, channels 6-8 in. deep were cut across repre- 
sentative sections, and samples taken from the bottom of these channels. Samples 
vary in colour from light brownish to almost black; texture varies with origin, but 
is usually of a well-humified’ cheesy consistency, and was probably largely derived 
from mosses. The peat is remarkable for its water-retaining capacity, and is very 
difficult to dry. The moorland deposits are the most widespread and important, and 
contain peat-wax. They are 10-14 ft. in thickness and laid on a variable but firm 
bedrock. The samples examined gave an average of 9-4% wax of m. pt., 73° C. 
compared with a Montan wax yield of 6-10% of m. pt. 75-80° C. from German 
lignite. Both German and Bovey Tracy Montan waxes are considered superior to 
Chatham Island peat-wax, though the latter could probably be improved by refining. 
Distribution of wax is patchy, so a detailed survey would be required to select suitable 
working areas, but Wisner’s workings east of Kaingaroa have possibilities, as the 
average wax content is 12-9% and a bulk sample collected in 1944 showed 17-6%. 
The wax could be used for some of the purposes for which Montan wax is used, but 
since transport and power facilities are lacking, it is considered that New Zealand 
peat deposits merit prior consideration for commercial development. R. A. E. 


139.* Peat-Wax from Chatham Island. Part Il. E. 0. Macpherson and W. G. 
Hughson (N.Z. Dept. of Scientific and Industrial Research). Petroleum, October 
1944, 7 (10), 201.—The method of handling and drying the samples, the extraction 
of the wax by means of chloroform, and suggested means of improving wax quality 
by removal of the “‘ asphaltic ’’ constituent are described. Tables show loss on air 
drying, proximate analysis of air-dried peat, wax yield, and melting point of samples 
from various localities. R. A. E. 


140.* Liquid Paraffin and Related Compounds. M.D. Beach. Petroleum, November 
1944, 7 (11), 206.—Chemical inertness and the wide range of physical properties of 
the paraffin series of hydrocarbons enable their utilization for a wide variety of pur- 
poses—e.g., the light variety used in nasal sprays, liquid paraffin for medicinal purposes 
and cosmetic manufacture, soft and hard paraffins for cosmetics, etc. Reference is 
made to modifications in the British Pharmacopeia specification in 1936 in respect 
of cold test, sulphuric acid test, and viscosity, and the reason for these changes are 
given. In applying medicinal oil for laxative purposes, it must be remembered that 
the oil not only is devoid of nutritive value, but will reduce the benefit obtained from 
food in the system at the time of application and remove fat-soluble vitamins, such as 
C, in solution. 

The literature regarding carcinogenic properties of oils is surveyed, and reasons for 
suspecting that some of the positive results reported for medicinal paraffins may be 
due to use of samples not complying with the B.P. specification given. The conclusion 
reached is that liquid paraffin of a very high standard of purity is available, and 
if used with moderation and intelligence, is one of the safest and most satisfactory of 
laxatives. R. A. E. 
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141. Patents on Special Hydrocarbon Products. A. P. Anderson (Shell Oil Co,, 
California). U.S.P. 2,344,016, 14.3.44. Appl. 25.2.42.—A corrosion protection 
composition for metals consists of a normally gaseous hydrocarbon oil, substantially 
free from asphalt, and a small amount of a hydrocarbon wax amine substantially free 
from chlorine. The amine is a reaction product of chlorinated paraffin wax and 
ammonia. 


G. H. Denison and P. C. Condit (Standard Oil Co. of California). U.S.P. 2,346,153, 
11.4.44. Appl. 2.8.40. A hydrocarbon oil has incorporated with it a high-molecular. 
weight dialkyl thioether oxidation inhibitor and an activator for the thioether con. 
sisting of a salt of an acid of phosphorus containing an organic substituent. 


G. H. Denison and P. C. Condit (Standard Oil Co. of California), U.S.P. 2,346,154, 
11.4.44. Appl. 2.8.40. A hydrocarbon oil has mixed with it a sufficient quantity of 
a metal phenate to inhibit deterioration, and a polyvalent metal salt of phosphoric 
’ acid containing an organic substituent. H. B. M. 


Derived Chemical Products. 


142.* The Obtaining of Lubricating Oil Emulsions by Using the Sulphonation Products 
of Shale Tar as Emulsifiers. A.M. Berkengeim and E. F. Polunina. J. Appl. Chem. 
(U.S.S.R.), 1943, 16 (11-12), 345-350.—With a view to finding replacements for the 
salts of naphthenic and sulphonaphthenic acids as emulsifiers for cutting oils, in- 
vestigations were made into the use of shale-tar fractions. For this purpose the 210- 
350° C. fraction of a high (6%) sulphur shale tar was sulphonated and subsequently 
neutralized. After numerous experiments the following emulsion base composition 

was finally recommended : 


%. 
Mineral (cpindle) oil . 78-80 
Sodium salt of sulphonated shale oil 5-10 
_ Caustic soda ‘ ‘ 0-2 


Unlike previously used mixtures, the above is emulsifiable in the cold; the resultant 
mixture may be diluted with water as desired. Aqueous emulsions containing 5-10% 
of the above mixture were found to have considerably better resistance to electrolytes 
than normal cutting oils, thus up to 2% NaCl, 3% Na,CO,, 1% NaOH, and 5% 
H,SO, may be added without resultant breakdown. The emulsions are also resistant 
to temperature (8 hr. at 190° C.); the base itself, however, has only a moderate 
stability, breaking down after about 35 days at room temperature. 

Surface tension measurements on emulsions of varying concentrations gave results 
in the range 0-53-0-64. Cutting oils made as above exhibit slight corrosive properties, 
which may, however, be completely inhibited by the addition of 0-55% of Na,CO,. 


143.* Physical Properties of Alkylated Phenols. W. A. Pardee and W. Weinrich. 
Industr. Engng. Chem., 1944, 36 (7), 595.—The alkylation of phenols with unsaturated 
hydrocarbons is becoming of increasing importance, and physical data for these 
compounds are essential for the design of production plants. Physical properties are 
given for 56 alkylated phenols; the data given include melting points, boiling points, 
densities, viscosities, refractive index, vapour pressure, thermal conductivity, latent 
and specific heats, heat of combustion, and heat of reaction for the ree ie — 


Coal, Shale and Peat. 


144.* Phenols in Shale Tar. V. A. Lanin and M. 8S. Gorokholinskaya. J. Appl. 
Chem. (U.S.S.R.), 1943, 16, 47-49.—Examination was made of the phenols in cracked 
(liquid phase) tar obtained from Estonian shale. A phenol with melting point 108° C., 
after recrystallization, was, through its amine, identified as 2 : a 
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145.* Chemical and Technical Investigation of the Bituminous Shales from the Manturov 
Deposit. E. I. Kazakov, N. G. Edel’shtein and A. F. Chegis. J. Appl. Chem. (U.S.S.R.), 
1943, 16, 72-77.—Examination of a number of shales from the Manturov deposit 
(Gorki area) showed these to be a possible source of liquid fuels. Analysis of the average 
and best (upper layer) shales gave the following results. 


Ash ‘ 57-3 44:8 
Sulphur (on dry) 4-6 5-6 
Tar 2 12-9 18-2 


The tar (d 0-966, S 6-3%, phenols 2.9%) yielded the following cuts : 
Vol. d-%. 8, %. 


Gasoline (end point 200° C.) “ R 0-824 70 
Intermediate cut (200-225°C.). 7 — — 
Diesel fuel — C.). ‘ . 58 0-946 5-7 


casinghead type of gasoline, amounting to 0-36% on the dry shale of average quality. 
This gasoline has d 0-679, S 1-4%, boiling range 30-85° C. The high 8 and low Ca 
content of the shaleash render it unsuitable for use in the building industry. V. B. 


146.* Oil from Shale. K.V. Knibb. Petroleum, October 1944, 7 (10), 180-181.—A 
historical survey is given of the shale-oil industries of Scotland, Esthonia, Sweden, 
Japan, and U.S.8.R., together with available data on oil production in the past and 
reserves of oil-shale available in these and other countries. Details are given of the 
experimental work on oil production from shale carried out in the U.S. Improvement 
in quality of some of the fractions (e.g., gasoline) obtained by straight distillation of 
the crude shale oil is desirable, and may be achieved by modern petroleum processes. 
To date, oil production from shale involved two principal operations—mining and 
retorting—thus rendering production expensive. Recently a process for electrical 
heating and extraction of oil from shale in the beds without mining has been invented 
by Dr. Lungstrom, and erection of an experimental plant is proceeding in Sweden. 
Oil shale in the U.S. is regarded as a reserve against dwindling oil supplies, and may 
be utilized at a later date, when perhaps some new technique, such as the Lungstrom 
method, and new treatment processes have been evolved. R. A. E. 


147.* The Science of Coal-to-Oil Conversion. Part VI. Summary and General Con- 
clusions. W. D. Spencer. Petroleum, October 1944, 7 (10), 184-185.—Yields of 
saleable gas, coke, motor spirit, diesel oil, tar acids, and pitch obtainable per ton of 
coal carbonized by low-temperature carbonization (also coupled with hydrogenation 
or synthesis) and by high-temperature carbonization in coke-ovens, horizontal and 
vertical retorts, are compared and discussed. Comparison is also made between raw- 
material requirements and product yields obtainable from synthesis and hydrogenation 
processes. The use of both processes in Germany for military requirements arises 
from the diversity of products obtainable and the fact that raw-material requirements 
are non-competitive. The possibility of linking a modified Fischer process with the 
carbonization and petrol I industries with a view to providing a large 
range of products for the chemical industries in this country is discussed. 

There is little possibility of much increasing oil yields from carbonization processes. 
Development of coal processing as a means of producing chemicals is considered to be 
of immediate importance, but development with a view to oil production, should 
demand and prices increase considerably, is also needed for the future. R. A. E. 


148.* Oil Shales of Central Texas. F. B. Plummer. Oil Gas J., 7.10.44, 48 (22), 
66.—Oil-shales of the Llano region of Central Texas are confined to the Barnett 
formation of the Upper Mississippian age. The extent and geological aspects of this 
formation are described and shown in a map. Sections of the shale pits of the San 
Baba outcrop show the oil concentration in the shale. The Barnett shale is described 
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as a black and brownish-black, extremely thin-bedded, soft, petroliferous, somewhat 
carbonaceous shale which weathers to a yellowish-brown or yellowish-grey colour. 
Its minerological character and the methods of sampling and testing are described, 
The results from the retorting tests indicate: (1) that the oil content varies greatly 
in different parts of the section, and from locality to locality; (2) usually the richest 
shale was the least weathered, and the least oxidized portion was found near the 
bottom of the pit; (3) the richest shales were found in the bottoms of valleys. 

The average yield of oil from 63 samples was 13-61 gallons per ton, the highest being 
over 40 gallons per ton. The oil from four samples has specific gravities of 0-908- 
0-952. 

It is concluded that the shale is of little commercial value as a source of crude oil 
unless large deposits of the richest shale can be located, and unless petroleum becomes 
largely exhausted. However, the shale is worthy of research from the point of 
processing and production of by-products. W. H. C. 


149.* British Research on Petroleum Substitutes. Part I. Basic Materials. R. M. 
Bridgwater. Petroleum, November 1944, 7 (11), 190-192.—The series of articles of 
which this is the first part is designed to summarize progress made prior to 1939 on 
researches directed towards the production of petroleum substitutes from indigenous 
sources. The shale deposits in Dorset, Norfolk, and near Edinburgh are considered 
as direct sources of petroleum products. 

Raw materials considered for production of substitutes include,peat, natural gases 
from coal and oil borings, sewage gas, lignite, cannel coal, bituminous coal, and anthra- 
cite. The availability of these materials in the U.K. is indicated. 

Coals are classified according to type, and analyses and production data of the 
various classes are given. 

Results obtained by thermal decomposition, solvent extraction, and chemical 
degradation of coal with a view to ascertaining its chemical constitution are sum- 
marized and discussed. R. A. E. 


Miscellaneous Products. 


150.* Plastics from Petroleum bons have had Spectacular Growth. A. L. 
Foster. Oil Gas J., 10.6.44, 48 (5), 55.—A brief review is given of the development 
of plastics and of their increasing production from petroleum, with particular respect: 
to the alkyl celluloses and polyvinylidene chloride. Ethyl cellulose is obtained by 
treating cellulose with ethylene or with ethyl chloride, producing a range of products 
of melting points 165-195° C., which may be colourless, transparent, translucent, or 
opaque. They are used in the manufacture of plastic kitchen ware and other com- 

mercial articles, in refrigeration units, and in high-altitude plane installations (owing 
to their high shdck resistance at low temperatures), and in protective wrappings and 
coatings. Methyl cellulose is obtained. by treating cellulose with methyl chloride 
and dimethyl sulphate, and is a water-soluble prodiict used as an emulsifier, detergent, 
thickener, etc., in pharmaceutical and similar preparations, and as an adhesive, and 
in dyeing and printing. Polyvinylidine chloride plastics from chlorine and ethylene 
are available in two types, one being black and opaque, used for heavy tubing, and the 
other a light, translucent, yellowish-white product for small tubing and fabricated 
products. It withstands heating to 240-280° F., is self-extinguishing on ignition, 
unaffected by ageing or contact with metals or water, and is used largely for tubing 
and tank linings to resist corrosion. It is also used for wear-resistant fabric 
impregnation and as a packaging film to protect metal equipment from = 7 


151.* Synthetic Rubber. Part I. Bibliography and Survey. Anon. Petroleum, 
September 1944, 7 (9), 158-160.—A table shows the trade names of various types of 
synthetic rubber, the first available literature reference, the country of manufacture, 
scale of production, chemical structure, and brief details of the method of manufacture 
of each type listed. An extensive bibliography of the subject is also provided. ~ 
R. A. E. 


152. Heat Stability Features New Group of Synthetic Resins. Anon. Chem. Met. 
Eng, August 1944, 51 (8), 109.—A very brief discussion of a new series of silicone 
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products is given. Silicone products include water-like fluids that remain as fluid 
as water at the temperature of dry ice. Other fluids are available that retain the 
consistency of honey over a wide temperature range. Also, there are varnishes and 
resins for use in electrical equipment where high-temperature operation is desired, 
and lubricating greases for uses involving high temperatures, low temperatures, and 
chemical resistance. All the group of silicones are characterized by their temperature 
stability, inertness, water-proofness, and excellent dielectric properties. 

The same issue of Chemical and Metallurgical Engineering contains further descrip- 
tion of the properties of different series of these products on pages 135 and 136. 
Greases that function at —40° F. or at 500° F. are described. A. H. N. 


153.* The Outlook for Synthetic Rubber. Anon. Petroleum, August 1944, 7 (8), 
135.—Planning Pamphlet No. 32 issued in New York, 1944, entitled “‘ The Outlook 
for Synthetic Rubber,’’ by M. A. Brenner, an economic analyst of War Production 
Board, is reviewed. The probable competitive post-war position of the synthetic 
rubber industry is summarized as: (1) Neoprene, Buna-N, and Thiokol will probably 
hold their position as special purpose rubbers; (2) Buna-S may equal or surpass 
natural rubber for tyre usage ; (3) butyl will probably be able to compete with natural 
rubber on a price basis and to surpass it for inner tubing manufacture; (4) new 
varieties may combine the desirable properties with fewer limitations. Possibilities 
of converting butadiene and styrene plants to other uses are discussed. Economic 
adaptation of polymer plants to other purposes is unlikely. 

Post-war supply and demand, Government policy, and the outlook for conversion 
of existing facilities are discussed, and much statistical data included. A table of 
comparison of properties of natural and various synthetic rubbers is extracted from 
the original pamphlet. R. A. E. 


154. New Insecticides and the War Effort. R. C. Roark. Chem. and Eng. News, 
10.9.44, 22 (17), 1464.—A review is given of the insecticides and fumigants being 
developed to replace pyrethrum, rotenone, and inorganic arsenical and copper com- 
pounds, which are in short supply. Greater use is being made of fluorine compounds 
—sodium fluoride for control of cockroaches and lice, sodium fluosilicate for moth- 
proofing and grasshopper baits, and cryolite for codling moth, cotton boll worm and 
leaf worm, bean beetle control, and to some extent for cotton boll weevil, against 
which it is less effective than calcium arsenate. New preparations of nicotine, which 
is in good supply, are being developed—nicotine bentonite for codling moth and corn- 
borer control and nicotine aerosols for greenhouse work. Fumigants such as methyl 
bromide are being more widely used for pest control in stored vegetables, cereals, for 
delousing and bed-bug control, and, when mixed with chlorinated hydrocarbons, for 
grain fumigation. Acrylonitrile, trichloracetonitrile, the nitroparaffins, and 1 : 1- 
dichloro-1-nitroethane are also promising fumigants. D. D. Mixture (1 : 2-dichloro- 
propane and | : 3-dichloropropylene derived from petroleum) gives good control of 
soil nematodes and wire worms. Many hundreds of synthetic contact insecticides 
have been patented, particularly thiocyanates and isothiocyanates, the latter being 
more irritant to man and more injurious to fruit and foliage. The most widely used 
pyrethrum substitutes include Lethane 384 (2-butoxy-2--thiocyanodiethyl ether), 
Loro (dodecylthiocyanate), and Thanite (largely isobornylthiocyanoacetate). One 
of the most promising synthetic insecticides is D.D.T. (2: 2-bis-(p-chloropheny])- 
1:1: 1-trichloroethane), which may be used in dusts, aqueous dispersions, solutions 
or emulsions for the control of a large variety of agricultural and horticultural pests. 
Very many synthetic stomach poisons have been patented, largely for moth control— 
e.g., the Eulans (one of these is a pentachlorodihydroxy triphenylmeth Iphonic 
acid). These have possibilities in the agricultural field. As lead-arsenate substitutes, 
phenothiazine controls codling moth, but interferes with colour formation in apples 
and affects the skin of operators. It is also useful for the control of worms in sheep, 
horses, etc. Phenothioxin is a useful rotenone substitute, and xanthone is toxic to 
codling moth. Pyrethrin activators developed include IN 930 (isobutyl undecylene 
amide) DHS (ethylene glycol ether of pinene), sesame oil, piperine, and certain 
benzamide derivatives. Organic fungicides of value include 2 : 4-diaminodiphenyl- 
amine, phenothiazone, dimorpholine thiuram disulphide, and ferric dimethy] dithio- 
carbamate. The most important development in the application of insecticides is 
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the use of aerosols (solutions of the insecticide in a low-boiling liquid such as Freon, 
under pressure), the fine particle size of which is claimed to enhance toxicity, 
Similarly, very finely divided phenothiazine and Paris Green is claimed to be more 


effective, but there is a limiting size. 
155. Insecticides and Fungicides. Some Recent Developments Surveyed. Anon, 
Chem. Tr. J., 10.11.44, 115 (2999), 491.—See Abstract No. 154. Cc. L. G. 


156.* The Synthetic Rubber Programme Plant Investment and Production Costs. 
Anon. Nat. Petrol. News, 13.9.44, 86 (37), 28.—The investment and production 
costs for synthetic rubber, based on figures supplied by the Rubber Reserve Company 
as supervisors of the Government-owned synthetic rubber plants, are given. Dewey 
introduced the report with a statement on the place of rubber in the war effort, and 
estimates that the post-war world demand will use all the crude rubber which present 
plantations can provide, together with that from the low-cost producers of synthetic 
rubber. The report deals with the general situation, and gives a review of the chief 
synthetic rubbers, from which Buna-S, Neoprene-GN Butyl rubber were chosen as 
the real basis of the synthetic rubber programme. A table gives the comparison of 
the present programme with the Baruch Committee Recommendations, and shows a 
considerable difference between the rated capacities of the programme and those 
recommended by that Committee, but it is thought that the present programme 
corresponds to probable consumption. Charts are provided to show the estimated 
direct costs of butadiene from alcohol and petroleum, and for the costs of styrene for 
typical prices of benzene and ethylene; and of GR-S for typical prices of butadiene 
and styrene. Operating costs of neoprene-GN and butyl plant and of butadiene, 
styrene, and co-polymer plant are given. There is a summary of the rubber pro- 
gramme capacities, giving epee and investment for the various — 
A.C. 


157.* Rubber Director’s Final Report Forecasts Huge Post-War Demand for Crude 
and Synthetic. Anon. Nat. Petrol. News, 13.9.44, 36 (37), 28-56.—At the request 
of the Rubber Director, reports have been prepared by responsible Government 
officials on: (a) Plant investment and production costs relating to the U.S. Govern- 
ment synthetic rubber programme, (b) estimated costs and sales realizations of natural 
and synthetic rubber as of June 30th, 1944, (c) pre-war costs of production for planta- 
tion rubber. Reports (a) and (5) are included in the present article. 

In an introduction to the reports, the Rubber Director expresses the opinion that 
the demand for rubber after the war will be far greater than the capacity of the world’s 
plantation before the war, and that, in consequence, there will be a large demand for 
Buna S as well as speciality synthetic rubbers, the extent of which is estimated at 
400,000-600,000 tons. Anticipated cost of synthetic production will tend to control 
4vorld prices of crude rubber. 

Report (a) details the synthetic-rubber programme, the changes made to the original 
plan, current and estimated ultimate annual capacities of plants, and the quantities 
of butadiene produced from various sources. Tables givé detailed information on 
the location, capacity, and cost of the plants concerned. For Buna 8 production, 
Government-owned butadiene facteries have a rated annual capacity of 626,000 tons, 
and represent an estimated investment cost of $347,000,000; corresponding 
for styrene are 188,500 tons and $83,000,000, and for copolymer plants 705,000 tons 
and $162,000,000. Including neoprene and butyl rubber plants, the total U.S. 
Government investment cost is about $700,000,000, and rated annual capacity of 
the plants is 827,000 tons. Ultimate capacity is estimated to be about 25% greater. 
Much information is also given on present and estimated post-war direct operating 
costs of butadiene, styrene, copolymer, neoprene, and butyl rubber plants. Owing 
to the high cost of alcohol, butadiene from this source is five times as expensive as 
from petroleum sources at present, and it would appear that butane and butylene 
dehydrogenation plants are likely to be the low-cost producers of the future. Assum- 
ing certain values for raw material it is considered that in the post-war period pro- 
duction costs as low as 6-7 c. a lb. for butadiene, 4-5 c. a lb. for styrene, and 10-7 c. a 
lb. for Buna 8 are possible, in the cheapest producing plants. These figures exclude 
amortization and interest charges, selling expenses, and provision for profit, which 
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it is estimated may add 2-4 c. a Ib. to the costs. Direct costs at present are around 
35 c. a lb. from Report (6), and are doubtless due in part to high cost of butadiene and 
the fact that production was not then in full swing. R. A. E. 


ENGINES AND AUTOMOTIVE EQUIPMENT. 


158.* Water Cooled Bearings : The Problem of Corrosion. A.H. Stuart. Petroleum, 
August 1944, 7 (8), 140-145.—An investigation has been carried out to ascertain 
conditions governing the corrosion of steel shafts in contact with graphite in the presence 
of water, with special reference to the employment of water-cooled resin-bonded 
bearings incorporating graphite. This corrosion is due to electrolytic action, and the 
conditions which govern incidence of corrosion in the system are described. Im- 
portant factors which control these conditions are particle size and presence of im- 
purities in the graphite. The use of a pure colloidal graphite will tend to reduce cor- 
rosion, especially where the particles are bonded with a resin. Inclusion of such 
graphite in the cooling water will also tend to reduce corrosion, as well as reducing 
coefficient of friction. Control of pH value of the cooling water is also of great 
importance, R. A. E. 


159.* Motor Vehicle Power Plants and Transmission Line Units. R. Cass. Refiner, 
August 1944, 23 (8), 305-306.—This article is an extract from a paper presented before 
the Los Angeles Chapter of the Society of Automotive Engineers. Only that part of 
his paper dealing with fuels has been used. It is significant that the manufacturer 
of the diesel engine is concerned about the quality of fuel indicated for the post-war 
period, the refiner is concerned about the number of diesel engines that will be available 
for consuming fuel. The indications are that outstanding advance in diesel engines 
will be noticed as a consequence of the war. A. H. N. 
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BOOK REVIEWS. 


Kurs Eksploatatzii Neftyanuikh Mestorozhdenii (Course on the Exploitation of Petroleum 
Deposits). Part I. The Physical Basis of the Obtaining of Petroleum and the 
Principles of the Development of Petroleum Deposits. By I. M. Murav’ev and 
F. A. Trebin. ~Pp. 352. Moscow, 1937. 


The book is based on a series of lectures delivered to students at the Moscow 
Petroleum Institute. After a very brief discussion of the main geological features 
of oilfields, there is a somewhat more detailed treatment of the nature of oil bearing 
structures, and of porosity. A short survey of the properties of crude petroleum, 
with particular reference to surface tension, follows. 

_ Natural gas is touched upon, including an elementary treatment of the gas laws, 
Oilfield waters are given a chapter, which includes analytical data on waters from 
several U.S.S.R. fields. Pressure and temperature conditions in natural oil reser. 
voirs, including the pressure effects of edge waters, are next considered. 

The physics of oil and gas movement within the oil-bearing structure is fairly 
throughly dealt with, particularly with regard to its influence on reservoir 


The productivity of wells is discussed, and a short account given of the methods 
of estimating underground reserves. The book concludes with a consideration 
of oilfield development principl ly, factors such as well spacing, and the 
like. 

The work as a whole is a not unsuccessful attempt to produce a compact account 
of the practical aspect of the production side of the industry, addressed to the reader 
without previous oil experience or technical training (although a certain slight 
knowledge of mathematics is assumed). Each section has a bibliography of original 
sources, almost exclusively Russian or Russian translations of American work. 

¥. 3B. 


A Review of the Literature on the Oxidation of Bituminous Materials with Special 
Reference to Road Tar. By R. Preston, M.Sc., F.R.I.C. (Chemical Research | D 
Laboratory, Teddington, Middlesex.) 


The failure of bituminous carpets is often determined by es Ripe a of 
brittleness of the binder, described generally as ‘‘ weathering ”’ ‘ ageing,” and 
ascribed by many observers to loss of volatile matter by pe Milica It is now 
believed that other factors, and particularly oxidation, are responsible for the 
notable increase in viscosity observed on the exposure of road tar to the action of 
weather for long periods; for example, in one case as much as 93%, of the increase 8 
in viscosity that occurred in road-tar on indoor exposure was found to be due to 
changes other than volatilization. By making a suitable allowance for oxidation st 
in interpreting certain laboratory durability tests of road tar, the Road Tar Research 
Sub-Committee of the D.S.I.R. were able to establish a degree of statistical correla- 
tion between these results and the durability of the tars on the road. 

Observations on the effects of the exposure of tars to the atmosphere, heat, light, J P 
and oxygen have been reported by several investigators, notably in recent years 
by J. G. Mitchell, working at the Chemical Research Laboratory undér the aegis 
of the Road Tar Research Committee of the D.S.1.R., and it is reasonably estab- 
lished that tars undergo chemical changes on exposure to oxygen under various 
conditions of light and heat, which result in considerable increases in viscosity and 
free carbon content. Light accelerates the reaction with oxygen, but in its absence, 
the rate of oxidation falls off with time—i.e., is auto-retardant. Heat and pressure 
increase the rate of oxygen absorption, and the increase in free carbon content is T 
roughly proportional to the amount of oxygen absorbed. | 

Accelerated laboratory tests similar to Standard tests for the oxidation of lubricat- 
ing oils, and employing considerably higher temperatures than are met on the road, 
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are not satisfactory for classifying road-tars in order of susceptibility to oxidation ; 
they have indicated, however, that basic constituents of tar appear to be primarily 
attacked, and that free carbon increased considerably under these conditions of 
oxidation. 

Other materials of the bituminous class, asphaltic bitumen, mineral oils, etc., 
suffer changes on exposure to oxygen, producing insoluble products—asphaltenes, 
etc.—analogous to the free carbon portion of tars, but, in spite of the amount of 
work that has been carried out, there is still much scope for further research in this 
field. The increase in “ insolubles ’’ resulting from the oxidation of this class of 
materials is apparently due to the increased molecular sizes arising from polymeriza- 
tion, condensation, and intramolecular reactions. The importance of oxidation 
as it affects the serviceabilty of mineral oils has called for much research work in 
this sphere, the results of which have established certain generalizations of restricted 

. scope. Generally speaking, the aromatic types of unsaturated hydrocarbons, and 
particularly those of the polynuclear kind, give auto-retardant oxidation—time 
curves; aliphatic hydrocarbons, particularly if unsaturated, and naphthenes are 
autocatalytic in their reaction with oxygen. In consequence, the deterioration 
of coal-tar from oxidation would be expected to be less than that of petroleum 
products containing more of the paraffinic and naphthenic class of compounds. 
The susceptibility to oxidation of mixtures of different chemical groups is not 
found to be a simple function of the oxidation of the component groups of the mix- 
ture, and better resistance to oxidation may therefore be obtained by suitable 
blending of components. 

The oxidation reaction is catalyzed by certain metals and their salts, of which 
iron is the most important of the commoner metals. Conversely, oxidation can 
be inhibited in the case of mineral oils by the addition of certain compounds, many 
of which are derivatives of the aromatic class. Such compounds are already 
present in coal tar as major constituents, and therefore determine its rate of oxida- 
tion rather than control it, as in the case of small proportions of inhibitors in 
mineral oils. 

Copies of the report are available on application to the Superintendent, Chemical 
Research Laboratory, Teddington. 


BOOKS RECEIVED. 


Developments and Trends in American Industries. Oil Mining and Refining: High 
Octane Gasoline. Pp. 9. United States Office of War Information, American 
Embassy, 1, Grosvenor Square, W. 1. 

Excerpts from trade magazine articles and other sources giving a broad survey 
of important technological and scientific developments and trends in U.S. oil- 
mining and refining in recent years. 


Science and Technology in the Oil Industry. M. A. Kapelyushnikov. Society for 
Cultural Relations with the U.S.S.R., 98, Gower Street, W.C. 1. 


Statutory Rules and Orders, 1944. No. 988. Emergency Powers (Defence). Benzole 
bs _ Spirit (G.B.) Pp. 10. H.M.8.0., York House, Kingsway, W.C. 2. 
ice 3d. net. 


Polish Fortnightly Review. 15.11.44, No. 103-104. Pp. 8. _—— —— of 
Information, Stratton House, Stratton Street, London, W 
This number of the Review contains articles on the subjects 
Polish Petroleum and Natural Gas Production. 
Polish Natural Gas Industry. 
Organizational and Financial Structure of the Polish Oil Industry. 
Poland’ 's Oil Problem. 


The Purpose of an International Oil Agreement. Address by Joseph E. Pogue, Vice- 
President of the Chase National Bank of the City of New York, before the Inter- 
state Oil Compact Commission. 


roleum 
nd the 
and 
loscow 
atures 
pearing i 
oleum, 4 
laws, at 
's from 
| reser. 
fairly 
servoir 
ethods 
pration 
nd the A 
ent of 
is now 
orrela- 
, light, 
years 
> aegis 
estab- 
rarious 
by and 
sence, 

tent is 
bricat- 
> road, 


52a BOOKS RECEIVED. 


La Economia del Petroleo en Colombia. E. Ospina-Racines. Pp. 107. Editoria) 
Antena, §.A., Bogota, Colombia. 


Pp. 38. Combined Production and Resources Board. London, oat 
Septerhber 1944. 
Proceedings, 24th Annual Meeting of the American Petroleum Institute. Section IV. 


Production. Vol. 24, 1948. Pp. 482. American Petroleum Institute, 50 West 
Fiftieth Street, New York 20, U.S.A. Price 50 cents. 


This section includes papers on Production, a Symposium on Corrosion of Pipe. 
Lines, a Symposium on Secondary-Recovery Methods, Bibliography on Secondary 
Recovery, a paper on the Standardization of Electric-Log ee and Standing. 
Committee Reports of the Division of Production. 
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-OILFIELD EXPLORATION AND EXPLOITATION. 


“Geology. 


160.* Eocene Stratigraphy of Chico Martinez Creek Area, Kern County, California. 7 
J. ¥F. Curran. Bull, Amer. Ass. Petrol. Geol., October 1943, 27 (10), 1361-1386.—The 
general strike is from north-west to south-east. The Carneros anticline pitches in this 
direction, and its crest is traversed by the Carneros pivotal or reverse fault, indicating 
compression from the north-east. To the south the overturned Chico Martinez anti- 
cline shows north-eastward thrusting along the Temblor thrust-fault. Both anti- 
clines are cut across by the north—north-west—south-south-east Cardinal fault-zone, 
which is of Pleistocene date (Pasadenan orogeny of Stille). The main deformation 
was pre-McKittrick (late Kainozoic), but earlier local pre-Refugian movements can 
be traced. 
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The Oligo-Miocene geology is well known, especially the sandy, horizon-marking 
** Phacoides ’’ (= Lucinoma acutilineata) reef, above which fossils have also been found 
in the Carneros sandstone—viz., Ostrea titan, Pecten spp., and Balanus sp. In the 
** Button beds ’’ abundant Echinarachnius merriam is associated with Pecten andersoni 
and Ostrea sp. These all belong to the Temblor, and above them the Gould shale is 
assigned to the Monterey or Maricopa formation (Miocene). 

The Eocene shale members are dealt with according to their abundant Foraminifera. 
Associations like that of Bulimina pupula Stache, Cibicides sp. D Cushman and 
McMasters, and Uvigerina churchi Cushman and Siegfus aid materially in mapping. 
All the Eocene samples contain Radiolaria of the legion Spumellaria, families Lio- 
spherida and Placodiscida. These are accompanied by numerous Globigerina trilo- 
culinoides Plummer, and members of the Buliminidm, Lagenide, etc., indicating 
open sea in sub-tropical to tropical conditions : a conclusion which is supported by the 
absence of Radiolaria legion Nassellaria. Rapid accumulation of detritus on a steeply 
sloping bottom, at or below the edge of the continental shelf, is also suggested. Most 
of the foraminiferal genera investigated have a wide bathymetrical range, but limiting 
factors seem to be provided by Lenticulina, which is not reported in present oceans 
at less than 45-50 fathoms, and by Robulus and Gyroidina, which are not found at less 
than 20 fathoms. Actually Robulus and Lenticulina attain their maximum develop- 
ment off tropical coasts in cold water at depths of 100-500 fathoms. Again, Dorothia, 
Textularia, and Tritazilina have maximum depths up to 500 fathoms. As regards 
temperature, the limits appear to lie between 45° and 58° F., where the lower temperature 
is the minimum for Tritazilina and the higher is the maximum for Robulus, Ammo- 
baculites, and Tritavilina. The assignment of 50° F. as the maximum for Haplo- 
phragmoides is inadequately based. In any case the story seems to be one of waters 
of medium depth which were cool but not cold. 

Comparison of check lists of Foraminifera show that in downward sequence the 
members 1, 2, and top of 3 of the “ Tejon ’’ (Eocene) at Zemorra Creek are probably 
synchronous with the Sagasar shale member of the Kreyenhagen formation of Reef 
Ridge, and that the lower part of 3, as well as 4, 5, 6, and 7 are apparently equivalent 
to the Canoas siltstone. Thus while siliceous shales were being formed in the Reef 
Ridge district, coarse sandstones were being deposited in the Chico Martinez Creek-— 
Carneros Creek region. Attempted correlation with the type Tejon formation and the 
type Devil’s Den shale did not succeed. 

A bibliography of 61 items, including 7 on the ecology of Foraminifera, is given. 

A. L. 


161.* Regional Geologic Studies for Oil and Natural Gas. H.D. Miser. Bull. Amer. 
Ass. Petrol. Geol., October 1943, 27 (10), 1387-1388.—The type of work that is being 
undertaken is mainly regional stratigraphy, both sub-surface and surface, of large 
areas, such as basins or similar geological provinces. Data will be accumulated for 
maps and sections showing (a) thickness of oil-producing formations, (6) changes of 
facies or porosity in oil formations or potential oil formations, (c) margins of producing 
or possibly productive zones, (d) relations and extent of lenticular sands. These 
studies will have as their objective the delimitation of broad areas that are favourable 
for exploration. The determination of local structural features, whether by surface, 
sub-surfacé, or geophysical methods, will not be stressed. 

The results will be released promptly through the Federal and State geological 
surveys and the American Association of Petroleum Geologists. 

A. R. Denison of Tulsa comments that this new programme is designed to start 
where the average oil-company geologist leaves off, and to carry forward regional 
work of a scope possible in the past only where co-operative efforts were sponsored by 
local geological societies. A.L. 


162.* Three More Graptolites from the Simpson of Oklahoma. C. E. Decker. Bull. 
Amer. Ass. Petrol. Geol., October 1943, 27 (10), 1388-1392.—Three new graptolites 
have been collected from the upper part of the Bromide, uppermost formation of the 
Simpson (Ordovician), in the Criner hills, 8 ml. south-west of Ardmore, Oklahoma. 
This is the same zone that yields Diplograptus maxwelli Decker, which permits correla- 
tion of the upper part of the Bromide with the middle of the Mifflin member of the 
Platteville of Wisconsin. The Zone is that of Ampyzx mcgeheei. 
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Dictyonema francesite now described is from argillaceous limestone, in which the 
brownish-yellow colony has escaped darkening due to carbonization. Thecw of three 
kinds are present: those for regular polyps, large gonothece for reproduction, and 
small elongate bithece, doubtless for stinging cells. 

Dictyonema rockcrossingensis has less regular vertical stipes and meshes wider in 
proportion to length than the foregoing. It thus approaches the form of Desmograptus. 

Dicellograptus gurleyi Lapworth, the third discovery, links the top of the Bromide 
with the Normanskill shale of New York and with the Womble shale of Arkansas; 
and, as 18 of the graptolite species found in these two formations occur in the lower 
part of the Viola limestone, Normanskill and Womble may be taken as bridging the 
brief hiatus between Bromide and Viola. : 

Keble and Benson list D. gurleyi from the Upper Ordovician of Australia. 

Decker recognizes stinging bithece in D. gurleyi. Bulman illustrates the presence 
of these in profusely branched forms like Clonograptus tenellus and Bryograptus 
hunnbergensis, but Decker now adds that they also occur in Dicellograptus, Diplo- 
graptus, and Didymograptus. Rutdemann (New York State Mus., Mem., 11, 1908, 
297-309) has shown these structures without comment on their connection with 
bithecee. A. L. 


163.* Jurassic Formations of Gulf Region. R. W. Imlay. Bull. Amer. Ass. Petrol. 
Geol., November 1943, 27 (11), 1407-1533. Bibliography of 98 items.—Lower and 
Middle Jurassic rocks of the Gulf region have been identified only in southern Mexico 
and northern Central America. They consist of several thousand feet of green or 
darker marine beds and of vari-coloured continental beds which may derive their 
ferric oxide from earlier red beds or from contemporary laterization. Purely marine 
conditions were limited, and the ammonite facies of the Lower Jurassic has only been 
identified in north-west Veracruz, eastern Hidalgo, and northern Puebla. The 
continental facies has been recognized in western Oaxaca, southern Puebla, and northern 
Chiapas, but probably exists also in northern Guatemala, Salvador, Honduras, and 
Nicaragua. It contains some coal, and the shales are often carbonaceous, with 
excellent plant remains, which point to a climate at least seasonally hot and humid. 
The continental facies of the Lower Jurassic rests on schist, gneiss, and granite, or 


upon Upper Paleozoic sedimentary strata, and grades upwards into mixed continental 


and marine Middle Jurassic, in which marine bivalves may occur in sandstones and 
ammonites in nodules in shales. The Middle Jurassic of Chiapas and northern Central 
America is continental throughout and cannot yet be distinguished from Lower 
Jurassic. One regards the main geosyncline as lying north of a rising land mass which 
occupied the site of Honduras and southernmost Guatemala. Marine waters entered 
the region of Veracruz early in the Lower Jurassic, spread westwards and south- 
west in a narrow embayment, secured a beach-head in the region of north-eastern 
Guerrero by late Lower Jurassic, and fanned out more and more widely during Middle 
Jurassic time. 

The Mexican faunal representatives of most of the English Lower Lias (excluding 
the Hettangian) are: Coroniceras aff. bisulcatum, Arnioceras aff. geometricum, Euagas- 
siceras aff. sauzeanum, Oxynoticeras aff. orynotum, Vermiceras aff. bavaricum, Pleure- 
chioceras aff. deciduum, Arnioceras james-dane, Echioceras aff. raricostatum, Micro- 
deroceras cf. bispinatum, and Uptonia cf. jamesoni. Upper and Middle Lias have not 
been identified. But covering part of Inferior and Great Oolite time we have Teloceras 
and Strenoceras aff. bifurcatum, and representing the Cornbrash there are Strenoceras 
paracontrarium and Eurycephalites basi. At the base of the Upper Jurassic the 
Mexican zonal equivalent of the Kellaways beds is Subgrossouvria neogea, and syn- 
chronous with the lower part of the Oxford clay Erymnoceras mixtecorum. An interest- 
ing problem is presented by the question of to what extent these beds are present in 
Cuba, where the earliest identified Jurassic is the San Cayetano, which began to 
be deposited in Corallian time. It includes schist and marble, and phyllites which 
from contained nodules yield Corallian and perhaps early Kimmeridgian ammonites. 

During the Divesian (upper part of Oxford Clay) conditions became very arid, and 
great deposits of salt and red beds were laid down, including the Eagle Mills formation 
of the Gulf Coast. The salt in these beds is the source of that in the salt domes. 
These red beds are absent in West Texas. During the succeeding Argovian (Corallian) 
the climate remained arid, but limestone deposition supervened. Then early in the 
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Lower Kimmeridgian the waters retreated basinwards for 50-100 ml., leaving ns 
in which anhydrite and red beds gathered. To the Corallian belong the black Posidonia 
shales which interfinger with the coral-brachiopod reefs of the Smackover. 

The Lower Kimmeridgian orogeny followed. It built folded and metamorphic 
mountains in Cuba which remained as land till the deposition of the Viiiales limestone 
(late Portlandian)—a formation which is believed to be the source of many oil-seeps 
and large asphalt deposits. It is from it that the small but commercially productive 
serpentine masses are impregnated in Havana and Santa Clara provinces. 

This Lower Kimmeridgian diastrophism also found expression in block-faulting 
on both sides of the North Atlantic: in the Palisade disturbance, i in boulder beds and 
tunamis of Helmsdale, Scotland; and in slumping in the Solenhofen lithographic 
limestone. The Nevadian orogeny is also of this time. 

The Buckner red beds in the Gulf region, with their anhydrite deposits, are a product 
of erosion after uplift. They are followed by the important Cotton Valley shales and 
limestone, the lower part of which contains ammonites typical of American Middle 
Kimmeridgian—TIdoceras cf. durangense Burckhardt and Glochiceras cf. fialar (Oppel). 
The upper part of the Cotton Valley has few fossils, but one—Tancredia louisianensis 
Imlay—belongs to the group of 7’. axiniformis (see L. R. Cox, Ann. Mag. Nat. Hist., 
ser. 10, vol. 3, 1929), which is rare above the Jurassic. The Cotton Valley is regarded 
as equivalent to the La Casita formation of Mexico, and to the Morrison of the Western 
Interior. The climate was moister than that of the Argovian and Divesian stages, 
and near-shore deposits contain much conglomerate and sandstone. 

The Jurassic ended with continued erosion of the highlands produced during the 
Palisade disturbance; the eventual product was the Fall Zone peneplain of the early 
Upper Cretaceous. 

Upper Jurassic rocks in the southern U.S: have yielded oil and gas only in Arkansas 
and Louisiana. The Cotton Valley formation has been a minor source of oil from sand- 
lensés in a few fields near the Arkansas—Louisiana border. The Smackover has been 
a major producer of oil and gas in southern Arkansas and a minor source in northern 
Louisiana. Most of the output from the Smackover has come from porous oolitic 
limestone south of a fault-zone probably continuing the Balcones fault-zone; but 
similar limestone is also saturated with oil at the Midway field, northern Lafayette 
County, Arkansas, north of the fault-zone. The Midway discovery has stimulated 
search for shoreline traps in marginal areas of the Smackover limestone in Arkansas 
and eastern Texas, though present Smackover production is all from structural traps. 
The main areas within reach of the drill are in a zone 10-30 ml. wide extending from 
southern Arkansas and northern Louisiana south-westwards to the neighbourhood 
of Del Rio, Texas, roughly parallel to the Balcones fault-zone. East of Arkansas 
small areas of uplift in Mississippi, Alabama, and perhaps western Florida are worth 
testing, but throughout most of the region east of the Mississippi the Smackover lies 
at excessive depths for present-day drilling. Since so many fields in southern 
Arkansas and northern Louisiana are producing from the Jurassic, it would be a 
surprise if the corresponding Jurassic rocks elsewhere in the southern U.S., and in 
Mexico, were not also productive. 

Many beds in the Lower, Middle, and Upper Jurassic of Mexico are highly bituminous ; 
there are good showings of oil in late Upper Jurassic limestone in several wells near 


Tampico; and there is a seepage near Virgenes in southern Nuevo Leon. J. M. 


Muir first suggested the Jurassic as the oil-mother rock for part of the oil in the northern 
fields of the Tampico region. Best commercial prospects are probably in coastal 
areas where the Jurassic rocks are less strongly folded than on the Mexican Plateau. 

The Upper Jurassic sequence of Colombia, Bolivia, and Peru is remarkably like that 
of the southern United States. A thick mass of salt at the base is overlain by limestone 
similar to the Smackover, and then by several thousand feet of red beds like the 
Schuler, which is a lateral northward variant of the marine Cotton Valley formation 
in southern Arkansas wells, or like the red Hosston formation, which succeeds the Cotton 
Valley beds. 

Farther south in Argentina marine Callovian beds (lowest part of the Upper Jurassic) 
are covered by a thick mass of gypsum, which in turn is ovérlain by marine Kim- 
meridgian to Tithonian strata. The faunas are akin to those of Mexico, where the 
Kimmeridgian is characterized by, in ascending order, Sutneria aff. platynota, Idoceras 
aff. balderum, Glochiceras fialar associated with the Idoceras durangense group, Waagenia, 
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and Mazapilites. The Portlandian includes Subplanites and Kosematia and Durunyites 
divisions, as well as Aulacosphinctoid The Purbeck (Tithonian) equivalent has 
Substeueroceras and Proniceras, and in addition Micranthoceras and Hildoglochiceras, 
which persist upwards from the Portlandian. ALL. 


164.* Measurement of Dip Angles on Aerial Photographs. 1. Desjardins. Bull. 
Amer. Ass. Petrol. Geol., November 1943, 27 (11), 1534-1538.—In mapping appreciably 
dipping beds on aerial photographs under the stereoscope directions of dip and strike 
may be readily determined. But attempts to assess angles of dip may miss the mark 
because of exaggerated relief and distortion in the stereoscopic view. It is difficult to 
estimate a dip slope, which one sees as 45°, at 15°, which it probably i is. Formule 
are provided for making correct estimates. Louis Desjardins is also the author of 
‘Contouring and Elevation Measurement on Vertical Aerial Photographs” in 
Photogrammetric Engineering, 1943. A. L. 


165.* Stratigraphy of Deep Well in Harrison County, West Virginia. J. H. C. 
Martens. Bull. Amer. Ass. Petrol. Geol., November 1943, 27 (11), 1539-1542.—The 
G. 8. Gribble No. 1 Well, Harrison County, West Virginia, is the deepest (10,018 ft.) 
in the Appalachian area. In the Pennsylvanian system it penetrates, in 
order, the Conemaugh sandstones and shales, the Allegheny grey to green sandy 
shale and sandstone, and the Pottsville white to grey sandstone and dark shales. 
The Mississippian system is met with below 870 ft. It includes Mauch Chunk red, 
and green shales, and light green sandstone, with, near the base, 10 ft. of ‘‘ Little 
Lime ’’ with fossils, and farther down Greenbrier limestone, under which the Big 
Injun sand is missing, and at the base the Pocono grey and green shale whitish sand- 
stone; @ basal sand has not been definitely correlated with the Berea. 

The Devonian extends downwards from 1618 ? ft. to 7785 ft. It includes Uppermost 
Devonian grey and green shale and white to green sandstone; Hampshire (Catskill) 
red, grey, and green shales and white, grey, and green sandstone; Chemung and 
Portage grey, green, and black shales, and white, grey, and green sandstones, becoming 
finer and darker towards the base; Tully fine-grained, brown limestone, and dark 
shale; Hamilton shale (including Marcellus if present), which is dark with small 
amounts of brown limestone; Huntersville chert (Onondaga limestone), often 
silty and brown or grey-coloured with very small amounts of brown limestone ; 
Oriskany sandstone, grey to brownish, calcareous, finer and darker towards the base, 
with a showing of gas (but shooting failed); and Helderberg brown limestones, with 
considerable chert, silt, and sand. 

At 7785 ft. the Silurian Salina and Lockport formations were topped. They 
consist of brown to grey limestone and dolomite with small to large amounts of anhy- 
drite and two beds of halite of 6 ft. and 67 ft., respectively. Under this the Clinton 
with greyish-red and greyish-green shales includes sandstone with a 20 ft. gas stratum 
and 5 ft. of red oolitic hematite. The Clinton of Ohio, it may be noted, is the strati- 
graphical equivalent of the Albion of New York, of the Tuscarora of western Pennsyl- 
vania, and of the White Medinan of eastern West Virginia. These beds are represented 
in the G. 8. Gribble No. 1 well by the exceptionally thick development of 247 ft. of 
white, fine-grained quartzitic sandstone with some interstratification of black shale. 

The well was discontinued after encountering 22 ft. of red, silty, and micaceous 
shale (Ordovician ?), which is correlated with the Juanita of Pennsylvania and with the 
Red Medinan of eastern West Virginia. ate - 


166.* Deep Well in Russell County, Virginia. J. H.C. Martens. Bull. Amer. Ass. 
Petrol. Geol., November 1943, 27 (11), 1543-1547.—Clinchfield Coal Company No. 1 
well reaches 6006 ft., in the Paleozoics of western Virginia. Under'25 ft. of surface 
gravel there are 1940 ft. of Pottsville (Pennsylvanian), including 19 coal seams which 
aggregate 50 ft. Other strata may be classified as siltstone, 33-3% ; and sandstone, 
64:1%. There is no evidence of marine beds. 

The Pennington shale (Mississippian) is 2087 ft. thick, and corresponds with all or a 
great part of the Mauch Creek of southern West Virginia. Colours of the shale vary 
from red to grey, and there is white sandstone. In the lower part some grey limestone 
appears. The Newman limestone (Mississippian) occupies 585 ft. of the vertical 
sequence with light grey to dark brown, often oolitic beds, including some grey chert, 
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as well as red shales with anhydrite at the base. The Maccrady formation, 31 ft., 
with anhydrite, red shale, and dolomitic silts, and the Pocono grey sands, shales and 
silts, amounting to 627 ft., are also Mississippian. 

The Newman is equal to the Greenbrier of southern West Virginia, and it includes 
the outcrops classified as Gasper, Ste. Genevieve, and St. Louis limestones by H. P, 
Woodward (Virginia Geol. Surv, Bull., 1938, 49). At the base of the Mississippian 
a thin white sandstone may represent the Berea, while a dark shale just above it may 
be the Sunbury. 

The 731 ft. of Devonian grey shale, silt, and very fine sandstone are considered as 
being Brailler shale of the Portage group. . A. L. 


167.* Tertiary Geology and Oil and Gas Prospects in Dakota Basin of North Dakota. 
R. V. Hennen. Bull. Amer. Ass. Petrol. Geol., Docember 1943, 27 (12), 1567—-1594.— 
The Dakota Basin contains sedimentary strata of about 12,000 ft. in thickness, ranging 
from Ordovician to Tertiary. The Ordovician has a thick section of porous zones with 
traces of oil as revealed in the Semling well in south-eastern Oliver County. This well 
is not a fair test of the potentialities, since it is situated in a syncline observed in a 
minor surface feature. Eastwards from a north-south line through the Semling well, 
the Ordovician, Devonian, and Mississippian feather out, successively against the 
eastward rise of the basement complex. This occurs towards the eastern boundary 
of North Dakota, but many wells are needed to fill in the outline of our knowledge. 
Borings here would of course be much less deep than those which have been put down 
west of the Missouri River. Aneven os lange as West Virginia has so far had no test 
wells drilled. 

The most prolific pools—as in the Big Horn basin of Wyoming, the Appalachian 
basin of Pennsylvania and West Virginia, and the Permian basin of Western Texas— 
are to be expected at relatively low structural levels, in local anticlinal or stratigraphical 
traps, within the basin, and not on the high outer margins. Such a structure is 
provided in the Nesson anticline, in northern McKenzie County. The surface structure 
in the Tertiary beds is accentuated, as is known from seismic evidence, at depth in a 
more pronounced Mississippian and Ordovician anticline. . 

Superimposed on the broad north-west-plunging anticline south-west of the Missouri 
River, postulated on top of the Dakota sandstone (Cretaceous), occur a number of 
north-west—south-east anticlines in the Tertiary. Some of these have closures of 
over 100 ft., and dips near the axis in excess of 50 ft./ml., as against a regional north- 
easterly dip of 7 ft./ml. Seismographical evidence will probably disprove the con- 
tinuance at depth of some of these, but others probably reflect deep structures. 

In mapping extensive use has been made of a “‘ marker-bed ’’ in the Fort Union 
(Paleocene) series. The datum horizon contains silicified plant stems, tree stumps, 
and volcanic ash from eruptions in the Rocky Mountains. The tree stumps are 3-5 ft. 
in diameter, and the greyish-white ash varies between 5 and 40 ft. thick. Other 
silicified tree-bearing zones occur in the Wasatch (Eocene). A persistent lignite bed, 

- 280 ft. above the base of the Sentinel Butte, or lower division of the Wasatch, was 
used by Hudgens in his mapping; and the so-called Sandstone 21 has also been 
employed. 

A new structural feature of great importance introduced by Ray Hennen is a 
syncline of north-west-south-east trend, mainly along the valléy of the Missouri 
River from Sanish to beyond Bismarck. Between this syncline and the north-north- 
west—south-south-east Lemmon syncline there is a roughly east-west syncline under 
the, Fort Berthold Indian Reservation. A. L. 


168.* Williston Basin Wildcat Test, Oliver County, North Dakota. A. Ehlers. Bull. 
Amer. Ass. Petrol. Geol., December 1943, 27 (12), 1618-1622.—This test was drilled 
approximately 25 ml. north-west of Bismarck, North Dakota. Drilling started at a 
ground elevation of 2025 ft. in beds of the Fort Union (Paleocene), which included 
Tongue River and Cannonball marine shales and Ludlow non-marine shale and lignite, 
giving in all 650 ft. of Tertiary. 

The Cretaceous (3020 ft.) revealed, in descending order, Hell Creek shales (some 
bentonitic) and sharp sands and lignite, Fox Hills shales and sandstones with glau- 
conite, Pierre marine shales with siderite and pyrites, Niobrara dark shales with yellow 
and white chalk inclusions, Carlile slightly sandy shale, Graneros dark shales, fine 
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siltstone, and some hematite concretions, Dakota clear and frosted, well-rounded 
sands with some pyrites, Fuson dark micaceous shale and glauconitic partings, and 
Lakota clear to frosted, well-rounded sand with small intercalations of very pyritic, 
subangular, calcareous sandstone. 

There are 710 ft. of Jurassic, of which 28 ft. is Morrison dark-grey terrestrial shale, 
and the remainder is Sundance comprising greyish-green sandy shale and fine muddy 
sand with occasional red and black shales, and at lower levels dolomitic beds with some 
red and green muds. 

The dolomitic Jurassic beds shade downwards into the Spearfish (226 ft.), of which 
the upper two-thirds are fine-grained, red gypsiferous sandstone, and the lower third is 
of bright red, purple, green, grey, and black shales and sandy anhydrite. 

1784 ft. of Mississippian are divided between the Amsden, consisting of dolomites 
separated by a middle member of splintery green shale, the Big Snowy, which includes 
Heath conodont black shale, Otter red, orange, etc., shale and anhydrite, Kibbey 
bright-coloured shale and muddy sand, Charles sandy and dolomitic limestone with 
dark grey and white anhydrite, Mission Canyon granular and oolitic buff limestone, 
Lodgepole flaky and fine dense dolomitic limestones, and Englewood fissile carbon- 
aceous shales and silty dolomitic limestone. ‘ 

Devonian (471 ft.) includes Amaranth calcareous red earthy shales, dolomite, and 
anhydrite with one rhynchonellid, Manitoba buff limestone with thin dolomite and 
anhydrite bands, and Winnepegosan crystalline grey and brown limestone and dolomite 
with traces of anhydrite and 45 ft. of extremely porous strata. 

No Silurian is present, but the Ordovician (1970 ft.) is thicker than was expected. 
It is made up of Stony Mountain-Bighorn dolomite and limestone with highly coloured 
shales and a basal bed of white, well-rounded sand; Red River-Whitewood grey and 
tan limestones and dolomites and greenish shales; and Winnipeg splintery green — 
shale with some orange-brown and black beds, sandstones with well-rounded grains, 
sometimes conglomeratic, and glauconitic limestone. 

The base of the Paleozoic rests at 8831 ft. on pre-Cambrian amphibolite—an 
unconformable junction. A.L 


169.* Origin of Radiolarites, and Fracturing of “ Fractured Shales’ in Santa Maria 
Basin, California. G.Henny. Bull. Amer. Ass. Petrol. Geol., December 1943, 27 (12), 
1622-1625.—Gerard Henny has examined the radiolarities (cherts with radiolarian 
remains) along the south border of the Alps in the “ zone du Canavese,”’ in the Island 
of Boeroe, Dutch East Indies, where the radiolarites (probably Jurassic) change 
laterally into conglomerates and are interbedded with globigerine limestones, and in 
California in the Franciscan formation (Jurassic), in which, as in the other cases, the 
radiolarites are associated with an abundance of basic igneous rocks. The silica, both 
chalcedonic and opaline in the radiolarites, is regarded as epigenetic—introduced into 
limy rocks by solutions of volcanic origin. These solutions, according to Henny, 
were poor in lime, and he uses this factor to account for the crumpling of ‘ fractured 
beds’ in the Monterey shale (Miocene). The lime in the shale, he says, went into 
solution faster than it was replaced by a smaller quantity of chert. The volume 
decreased, cavities were left, and the shale began to crumple and fold. The shrinkage 
made the shale a good reservoir rock for oil, as can be seen in the Santa Maria basin, 
Santa Barbara County, California, where the fracturing is not due to faulting or folding, 
since frequently the beds lie undisturbed by faults over long distances. In this 
instance, Henny wishes to derive the siliceous solutions from lavas and tuffs near the 
base of the Monterey, or from volcanic rocks of the Middle and Upper Miocene along 
the San Rafael uplift, or from Middle Miocene bentonite, ete. The ‘ fractured beds ” 
are Middle and Upper Miocene, and occur between competent layers of calcareous or 
dolomitic sandstone. 

In connection with the production of silica solutions Henny quotes E. 8. Bastin 
(Scientific Monthly, December 1939), who thinks that SiH,, SiF, and H,SiF, may be 
components of high-temperature solutions given off by crystallizing magmas, and 
Henny further refers to ores and gangue, etc., including quartz crystals produced 
in limestone at igneous contacts. It is of course also held that ores originate from 
deeper levels and that their release is the only thing effected by the disturbances 
accompanying volcanicity or intrusion (cf. Arthur Holmes, Economic Geology, 1937, 
82, 763-782; 1938, $8, 829-867). A. L. 
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170.* Age of Spavinaw Granite, Oklahoma. W. E. Ham and R. H. Dott. Bull. 
Amer. Ass. Petrol. Geol., December 1943, 27 (12), 1626-1631.—Attempts have been 
made to prove the intrusion of the Spavinaw granite into the cherty Cotter dolomite 
(Ordovician) in post- -Mississippian time when the ore bodies of the Tri-State lead-zinc 
district were emplaced. These and other views have been surveyed by H. A. Ireland 
(Oklahoma Geol. om Bull., 40, 1930, 8, 473-481). In a shaft for pyrites-mining 
on the north-west side of the north-easterly trending Spavinaw granite outcrops, 
at Spavinaw Creek, Ham and Dott have now found arkose weathered from the granite 
‘and intercalated in the Cotter. 

The dolomite contains a good deal of chert, and both dolomite and chert are cut 
across by pyrites veins. 

One 7-in. boulder of granite was recovered showing marked signs of exfoliation, 
and with green chlorite on the outer curved surfaces. In the centre of this block the 
felspars are pink, as in fresh Spavinaw granite. In the arkosic layers a little frosted 
sand accompanies the granite fragments, bits of felspar, and green chlorite with shreds 
of sericite. The rounding of the quartz grains probably indicates that they have been 
through several cycles of erosion (cf. G. E. Anderson, J. Geol., 1926, 34, 157-158), 
and in any case its pronounced undulatory extinction excludes the possibility of its 
having come from the granite. The quartz grains are probably from Lower Ordovician 
or Cambrian sandstones of the Ozark region.. The amount of material showing 
graphic intergrowth of orthoclase and quartz is, however, very high both in the 
granite debris and in the granite, so that there is no doubt the Spavinaw granite is pre- 
Cotter—and probably pre-Cambrian. 

That the amount of arkose is small at other levels is accounted for by rapid overlaps 
of the original limestone on the granite. The dip off the granite is attributed mainly 

- to folding prior to the late-Pennsylvanian ( ?) mineralization due to solutions migrating 
along the granite-dolomite contact. A.L. 


171.* Fossils from Metamorphic Rocks of the Coast Range of Venezuela. P. B. 
Wolcott. Bull. Amer. Ass. Petrol. Geol., December 1943, 27 (12), 1632.—Boulders in 
the Quebrada de Cara, a south-flowing tributary of the Quebrada Guarenas which 
rises in the North Coast Range, Venezuela, are of a slightly metamorphosed, dark grey, 
hard, fossiliferous limestone of a type associated with graphitic schist, grey mica schist, 
sandy limestone, and quartzitic sandstone in the Las Mercedes division of the Caracas 
series. Fossils so far identified are Pholadomya? sp., Cardium sp. or Pecten sp., 
Meretriz? sp., Lucina? sp., gastropod moulds and sections, Plicatula sp., Pecten 
(Camponectes) cf. indidurensis Jones (Bull. Amer. geol. Soc., 49, p. 108, Pl. 3) and 
P. (Camponectes) cf. bubonis Stephenson (Univ. Texas Publ. 4101, p. 731, Pl. 21). This 
means that the Las Mercedes series is probably Jurassic, less probably Cretaceous. 

A. L. 


172.* Classification of Faults. C. R. Longwell. “Bull. Amer. Ass. Petrol. Geol., 
December 1943, 27 (12), 1633—1642.—Longwell discusses Stuart Clark’s views on ten- 
sional faults. All faults, according to Longwell, are shears. In regard to the Kettle- 
man Hills domes, Longwell points out that, as well as arching by lateral pressure and 
resultant tensional cracks on the crests one has to think of supporting, cores which 
were squeezed up so as to provide a lifting force. He then goes on to cite Hans 
Cloos’s experiment (Hinfuhrung in die Geologie, 1936, p. 265, fig. 215), which showed 
how, in such a case of tension, shear-planes may be formed dipping towards the axis 
at about 60°. Along such planes slumping takes place. 

Clark replies by referring to photographs from the Byrd Antarctic expedition in 
which sharply arched folds of ice have gaping radial tension fractures. He points out 
that an apparent graben on the arch of an anticline may actually be developed over a 
horst by intersection of the fault-planes bounding the sides of the horst—a 
phenomenon seen over many salt domes of the Gulf Coast, when there is a sufficient 
cover for faults originating on opposite sides of the dome to intersect. Clark maintains 
his view that on the convex side of an anticline tension cracks may become fault- 
planes. He continues to advocate a genetic classification of faults as = a 
geometrical one. A. L. 


173.* Stratigraphy of North-Eastern Anzodtegui, Venezuela. H. D. Hedberg and 
A. Pyre. Bull. Amer. Assoc. Petrol. Geol., January 1944, 28 (1) 1-28.—This paper 
forms a preliminary report on the stratigraphy of North-eastern Anzodtegui, but 
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nevertheless contains a considerable amount of lithological detail, together with short 
discussions of the paleontological evidence. It_is illustrated by a small-scale geo- 
logical map and three pages of stratigraphical columns, besides having a bibliography. 

Ten years ago a reference section was established on Rio Querecual for the 40,000 ft. 
of Cretaceous and Tertiary rocks. Since then additional evidence has been collected 
both east and west of the type area, and this has helped to give a better idea of the 
facies changes present. 

The oldest rocks of the area consist almost entirely of metamorphosed sediments 
of the Caribbean Series and probably immediately underlie the Cretaceous. Since 
the contact is nowhere exposed and is in all probability a fault-zone, their Mesozoic 
age is not confirmed. 

The Lower Cretaceous contains about 5000 ft. of laterally variable shallow-water 
sediments belonging to the Barranquin, El Cantil, and Chimana formations. It 
begins with non-marine sandstones and shales, and grades upwards into marine rocks 
that include glauconitic sandstones and reef limestones. The Guayuta group (Upper 
Cretaceous) follows with 3000-4000 ft. of deeper water, black bituminous limestone, 
and calcareous shales. There is then a conformable passage up into the Santa Anita 
formation (Cretaceous-Eocene), and the 2400 ft. of sediments include sandstones, 
shales, dolomitic siltstones, and glauconitic sandstones. 

The overlying Merecure formation is 5500-7500 ft. thick, and has a locally developed 
foraminiferal limestone at the base (late Eocene), but most interesting is the upper 
non-marine facies (probably partly Oligocene) with productive coals. Transitional 
rocks lead upwards into the Santa Inés formation, which is essentially a flysch deposit 
consisting of 24,000 ft. of calcareous sandstone, grits, and conglomerates interbedded 
with shales (Oligocene, late Miocene). The marine character of this formation 
increases from west to east. 

The Sacacual group overlaps the Santa Inés and older formations, and consists of 
non-marine, laterally variable siltstones and sandstones with several intraformational 
unconformities (probably Pliocene). The Mesa formation completes the sequence 
and unconformably overlies the Sacacual group. Its sediments range from coarse 
alluvial fan deposits in the north to finer-grain gravels in the south (probably 
Pleistocene). 

The depositional history of the area is related to that of the eastern Venezuelan 
geosyncline, of which North-eastern Anzodtegui is but a part. The geosyncline is 
bounded on the south by the relatively stable Guayana shield, and to the north by the 
southward-thrust borderland of Paria. Communication with the open sea has been 
largely to the east. The thrusting in the north is responsible for the angular uncon- 
formities, while in the south deposition was essentially continuous during Cretaceous 
and Tertiary times. The axis of the geosyncline thus suffered a repeated shifting 
to the south, C. E. M. 

W. G. H. 


174.* General Geology of Mississippi. T.McGlothlin. Bull. Amer. Ass. Petrol. Geol., 
January 1944, 28 (1), 29-62.—With evidence from well borings the author gives an 
outline of the underground stratigraphy in Mississippi, ranging from the top of the 
Palmozoic to Recent. The paper contains much local information illustrated by 
forty-nine well sections with electrical log correlations along specified directions, 
together with five horizontal sections. In addition there is a structure map contoured 
on the base of the Porter’s Creek clay, and this brings out the relief of the underlying 
reef-like Jackson gas rock, and to some extent that of the Monroe. Cc. E. = 
W,G. H. 


175.* Petrology of the Bethel Sandstone of South-Central Illinois. W.D. Pye. Bull. 
Amer. Ass. Petrol. Geol., January 1944, 28 (1), 63-122.—The return of Illinois as a 
prominent oil- producing state prompted a detailed study of the Bethel sandstone, 
with special reference to mineralogy, cementation, and relationships of porosity and 
permeability to oil recovery. 

At least forty mineral species containing few heavy minerals have been identified 
in the sandstone. The detailed study of quartz with regard to the origin and history 
of any deposit is considered to be superior to the more laborious heavy mineral examina- 
tion, especially as many heavy minerals are liable to subsequent leaching out. 


n 
d 
3, 
it 
: 
d 
is : 
n 
ts 
e- 
DS = 
ly ‘ 
B. 
in 
+h 
it, 
AS 
on 
id 
‘is 
a 
in 
ut 
-a 
not 
ns 
a 
id 
er 
ut 


624 ~ ABSTRACTS. 


physical properties. The sand is very well sorted, while there are no significant 
variations in roundness and sphericity in the area as a whole. Silica is the chief 
cement, and is mostly primary, but calcite, dolomite, and chalcedony also occur, being 
deposited in the order given. 

The relationship of these physical properties to porosity, permeability, and oil re. 
covery suggests that the most important factor is cementation, followed in importance 
by size and sorting. Of subsidiary. importance is the mineralogy, which determines 
behaviour towards oil and water, grain orientation and shape, bedding planes, and other 
films of clay. 

The history of the Bethel sandstone is complex. Some of the grains have undergone 
at least three periods of erosion, deposition, and enlargement, with an early period 
of metamorphism, all prior to deposition in the Bethel formation. Both wind and 
water shaped the grains before their final deposition in shallow off-shore waters, 
Burial, compaction, and cementation, together with structural deformation and further 
cementation, have produced the Bethel sandstone. ; 

It is concluded that most of the Bethel detritus came from Llanoria on the south- 
west, with only small amounts from Ozarkia, the Wisconsin highlands, and the 
Canadian Shield. M. 

G. H. 


176.* Porter Oil Field, Midland County, Michigan. K.K. Landes. Bull. Amer. Ass. 
Petrol. Geol., February 1944, 28 (2), 173-196.—The Porter Oil-Field, since its discovery 
in November 1931, has produced 39 million barrels of oil and leads all Michigan fields 
in total production and recovery per acre. 7 

The source rocks are Devonian, and have an overburden of about 2800 ft. of Devonian 
and Pennsylvanian strata, with about 280 ft. of glacial drift on the surface, and their 
relations are shown in a generalized stratigraphical column. Practically all the oil 
comes from the top of the Dundee limestone, with the remainder from the overlying 
Traverse limestone. 

The Porter anticline controls the oil-pool, which measures 9 miles long by 3 miles 
wide, with a closure of about 50 ft. This structure, which lies on the south-west 
flank of the Michigan basin of sedimentation, was mainly folded in post-Parma times 
(Lower Pennsylvanian). The capacity of the field is chiefly dependent on a zone of 
secondary porosity in the uppermost Dundee beds, and varies considerably. Such 
porosity is due to irregular honeycomb-like aggregates of cavities formed during a mid- 
Devonian emergence, and it is this that accounts for the high oil recovery. ms a yl 


177.* West Ranch Oil-Field, Jackson County, Texas. A. J. Baurrnschmidt, Jr. 
Bull. Amer. Ass. Petrol. Geol., February 1944, 28 (2), 197-216.—The first successful 
well was sunk in August 1938, and struck oil at just over 5000 ft. Since then 390 
producing wells have been drilled, which have yielded 10,238,794 bri. of oil and 
12,790,905,000 cub. ft. of gas since October 1942. 

Seven out of the nine producing zones are in the Frio formation (3100 ft. thick), 
while the other two are in the Lower Catahoula formation (270 ft. thick), which 
unconformably overlies the¥rio. The source-rocks are sands interbedded with shales, 
and their relations are clearly shown by several sections with electric logs and palzonto- 
logical markers. Their age, together with 1000 ft. of the overlying rocks, is either 
Oligocene or Miocene, confirmatory paleontological evidence being absent. For 
similar reasons the 4000 ft. of Miocene, Pliocene, and Pleistocene are also 
undifferentiated. 

The field is one of several situated along a zone of crustal weakness, and the structure 
is probably due to the movement of deep salt masses, as in most Gulf Coast fields. 
The very gentle doming of the area is shown in sections constructed from wells lying 
along specified directions, while structure-contour maps are given for the tops of four 
of the oil-sands. An interesting feature is the lack of major faulting in a field of such 
size. No drilling difficulties are encountered in the field, and wells are completed in 
12 to 15 days. C. E. M. 

W. G. H. 
178.* Geologic History of Northern Mexico and its Bearing on Petroleum Exploration. 
L. B. Kellum. Bull. Amer. Ass. Petrol. Geol., March 1944, 28 (3), 301-325.—In areas 
of central and coastal United States and the coastal plain of Eastern Mexico there are 
several buried platforms which strongly influenced the later sediments in surrounding 
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basins, besides controlling the distribution of oil and gas in many cases. The Coahuila 
Peninsula of north-central Mexico is a similar structure, and as it is partly uncovered, 
its study reveals certain criteria which should aid the discovery of other platforms, 
some of which may be petroliferous. Already the presence of several other platforms 
is suspected in the above-mentioned areas. 

The paper is illustrated with a series of seven paleogeographic maps for intervals 
between the Permian and the Upper Cretacevus. 

The Cretaceous seetion of the Coahuila Peninsula shows the influence of the under- 
lying massif in three ways. Over long periods of time it controlled the lithology, 
thickness, and fauna of the overlying sediments, which are in marked contrast to the 
rocks of similar age in the Mexican geosyncline to the south. Again, the structure is 
simple, for the rocks are almost horizontal, whereas in the geosyncline they are highly 
disturbed. Furthermore, the physiography is distinctive. The peninsular area has a 
mature rolling topography which gives way abruptly at its margins to the youthful 
topography of the geosynclinal area. C. E. M. 

W. G. H. 


179.* Cretaceous and Paleocene of Santa Lucia Range, California. N. L. Taliaferro. 
Bull. Amer, Ass. Petrol, Geol., April 1944, 28 (4), 449-521.—The study of the Cretaceous 
and Paleocene of the Santa Lucia Range, where the effects of post-Jurassic earth- 
movements are pronounced, not only adds to the knowledge of the Coast Ranges in 
general, but also helps the interpretation of areas that lie to the east, where uncon- 
formities are slight and sometimes obscure, as for instance on the west side of the 
San Joanquin Valley. 

The stratigraphy is supported by a survey of the paleontological evidence so far 
available, and is illustrated by several useful sections and maps. Mineralogical 
and mechanical analyses of several sandstones are also given. ‘ 

The Cretaceous of this area is represented by three formations, each separated by a 
marked unconformity. The Marmolejo formation (Lower Cretaceous) rests uncon- 
formably on Franciscan-Knoxville rocks (Jurassic) and consists of 4000-5000 ft. of 
dark shales, with lenses of sandstone and conglomerate. It is identical with the lower 
part of the Lower Cretaceous throughout the Coast Ranges, both faunally and 
lithologically. 

Prior to the deposition of the Upper Cretaceous, the Marmolejo was strongly folded 
and eroded, only being preserved in a few deep synclines. Nevertheless it is believed 
that the Lower Cretaceous sea covered practically all the Coast Range area. 

The Jack Creek formation (? Cenomanian-Turoniar) follows with a very thin basal 
conglomerate, and then 2900 ft. of shales and silts, which suggests that the Upper 
Cretaceous sea spread quietly over a region of low relief. This formation is never 
seen to rest on rocks older than Mesozoic, like the ancient crystalline rocks. Another 
orogeny then occurred, and from evidence in the Diablo Range, it is late- or even post- 
Turonian in age. It exerted a profound effect on the subsequent history of the Coast 
Range by giving rise to widespread erosion of the earlier Mesozoic sediments, besides 
controlling Eocene faulting. 

For a third time subsidence intervened, but this time there was a widespread and 
rapid marine transgression over an area of considerable relief. The resulting Asuncion 
formation (? pre Senonian-Danian) consists of at least 6000 ft. of arkose, sandstone, 
and conglomerate, although east and south it becomes finer. Derivation is from the 
west, and in the south part of the range there is a westward increase of both Franciscan 
and ancient crystalline debris. This formation is widespread in the Coast Range. 

The Cretaceous was brought to a close by relatively mild earth-movements, as shown 
by the slight angular unconformity between the Dip Creek formation (Lower Eocene) 
and the Asuncion. The lithology and fauna of the Dip Creek are very similar to that 
of the Asuncion. 

The area was finally affected by severe Paleocene-Lower Miocene earth-movements. 

C. E. M. 
W. G. H. 


180.* Correlation of the Pecan Gap, Wolfe City, and Annona Formations in East 
Texas. J.T. Rouse. Bull. Amer, Ass. Petrol. Geol., April 1944, 28 (4), 522-530.— 
Fresh field evidence no longer substantiates the correlation of the Pecan Gap chalk with 
the Annona chalk. Actually the Pecan Gap chalk thins and disappears when traced 
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both north and east, while the underlying Wolfe City sand is the lateral hy om 
of the Annona chalk. 

a 
181.* “Corniferous’’ at Irvine, Estill County, Kentucky. A. C. McFarlan, L. B. 
Freeman, and V. E. Nelson. Bull. Amer. Ass. Petrol. Geol., April 1944, 28 (4), 531- 
540.—The “ Corniferous ”’ is an important oil-zone in Keutucky, and the name covers 
a number of Silurian and Devonian limestones, which underlie the Ohiv shale. 

With the aid of several photographs of surface exposures near Irvine, the rather 
complicated unconformable relationship of these limestones is discussed. Further 
information comes from the examination of wells, and helps to substantiate the 
surface evidence. Cc. E. M. 

W.G.H. 


182.* Grabens in Gulf Coast Anticlines and their Relation to Other Faulted Troughs. 
W. G. Meyer. Bull. Amer. Ass. Petrol. Geol., April 1944, 28 (4), 541-553.—Taking 
advantage of the wealth of structural details available in oilfield areas of the Gulf 
Coast, the author presents an unusual explanation of grabens. The paper is illus- 
trated with several good figures. 

In the Gulf Coast region grabens overlie either salt domes or sharp upfolds, and such 
relations arouse speculation on the nature of their basal structure. Field evidence 
suggests that the faults of many grabens may cross and form a horst below, a condition 
which accounts for underground compensation other than by the usually accepted 
process of rock flow. This means that grabens and horsts are parts of a single graben- 
horst structure formed simultaneously by the same forces, and that the level of denuda- 
tion determines which phase is exposed. In cases where a group of closely spaced 
grabens and horsts occur on the same erosion level, they may be segments of a single 
graben-horst structure. 

Rift valleys outside the Gulf Coast area are considered, and it is noted that both 
their geophysical and geological data are consistent with their interpretation as the top 
parts of graben-horst structures. C. E. M. 

W. G. H. 


183.* Stratigraphy of Cotton Valley Beds of Northern Gulf Coastal Plain. F. M. 

Swain. Bull. Amer. Ass. Petrol. Geol., May 1944, 28 (5), 577-614.—In this area, the 
Upper Jurassic Cotton Valley sediments form an entirely subsurface sequence, and have 
produced much petroleum in southern Arkansas and northern Louisiana. The 
stratigraphical relations of these rocks are clearly summarized in a table of pre-Upper 
Cretaceous strata, which shows, among other things, lithology, maximum thickness, 
and European age equivalents, besides indicating the petroliferous members. 

The Cotton Valley beds are regarded as a group composed of two subdivisions of 
formational rank. The lower of the two is the Bossier formation (Kimmeridgian), 
and it rests unconformably on the Buckner red shale and anhydrite, except for a local 
unconformity on the Smackover limestone in southern Arkansas. It consists of over 
1600 ft. of fossiliferous shales and argillaceous limestones in the type area of northern 
Louisiana and southern Arkansas, but in the north and east the lower beds become 
sgndy, while in the Munroe uplift they pass into red beds. 

The Schuler formation (Portlandian-Tithonian) follows with a probable slight® 
unconformity in the north, although in the south the two formations may be conform- 
able. In the north it comprises over 2000 ft. of -red shales and sandstones below 
(Shongaloo member), and vari-coloured shales and sandstones above (Dorcheat member), 
but southwards it passes into offshore shales, limestones, and sandstones with a basal 
conglomerate. In southern Arkansas and north-eastern Texas there is evidence of a 

- minor unconformity between the lower and upper member. 
The paper is well illustrated with correlated well sections, electric log sections, and 
several maps. C. E. M. 
W.G. H. 
184. Exploration of Arctic Seepage Areas Urged. Anon. Oil Wkly, 16.10.44, 115 (7), 
56.—Six separate areas with oil evidences in a belt extending 325 ml. along the northern 
coast of Alaska were examined in the late summer of 1943. There are three geological 
provinces in this belt. The coastal plain is low-lying; to the south is a plateau area 
extending to the Brooks Range; the third province is the Brooks Range. In the 
Dease Inlet and Cape Simpson areas of the coastal province, near Point Barrow, 
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heavy oil residue is found, and pitch has been mined for fuel. There are pitch-like 
seeps at Fish River and Umiat Mountain. 

About one-third of the area has been geologically mapped. The weather in this 
area is unfavourable, and food and fuel would have to be takenin. A pipe-line from 
Point Simpson to Fairbanks, Alaska, would be only about half as long as a pipe-line 
from Fort Norman to Fairbanks through Whitehorse. G. D. H. 


185.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 21.10.44, 43 (24), 
171.—During the week ended 14th October, 1944, 79 wildcats were completed in 
U.S.A., 12 giving oil, and 5 giving gas. The completion results are summarized by 
States ‘and districts. G. D. H. 


186. Exploration Rate Below Goal but Results Fair. L.J. Logan. Oil Wkly, 23.10.44, 
115 (8), 53.—In the first nine months of 1944 the exploratory completions in U.S.A. 
have averaged 81 per week, compared with 68 per week in the same period of 1943. 
18:6% of the tests have produced, whereas last year 17-7% produced. Exploratory 
completions averaged 86 per week in September against 97 per week in August. 
If the September rate is maintained to the end of the year, the 1944 total will be 
4300 exploratory wells instead of the 5000 hoped for by P.A.W. 

Discoveries of oilfields and pays are only 12-7 above the 1943 level, and oilfield 
extensions are up by 6%, but discoveries of gas and distillate fields and pays are almost 
double those of last year, while extensions are more than double. 

In September, Mississippi had a new oilfield and a new condensate field, and the 
Heidelberg field was extended 1 ml. south. The Gilbertown field of Alabama was 
extended 4 ml, west. There were two oilfield extensions in Colorado, two gasfields 
were found in Montana, and a new pay-zone at Gebo, Wyoming. Two small oilfields 
were found in California, Substantial extensions were made to four oilfields in 
Illinois, new pays were found in two fields, and a small new oilfield was opened. 
Oklahoma had six small oilfields, and two gasfields. 

Discoveries in the south-west were mainly in Texas, but there were a few discoveries 
in Louisiana and New Mexico.” In West Texas, the Union and Fullerton fields may 
be joined, and the same may occur with the Snyder and Iatan fields. 

A table lists the new oil and gasfields and new pay horizons and extensions dis- 
covered in the United States in August 1944. The main data for the discoveries are 
summarized, G. D. H. 


187. Test at Western Tip of Cuba Reaches 2147 ft. Anon. Oil Wkly, 23.10.44, 115 
(8), 71.—Seaboard-Standard Oil Company of Cuba’s Guanal 1 had reached a depth 
of 2147 ft. on 10th October. This well is 15 ml. south-east of Pinar del Rio. 

Atlantic Refining Company is drilling the second Maissade location, 30 ml. north- 
east of Port au Prince in Haiti. The first well was abandoned dry. Just across the 
border in the Dominican Republic a well is exploring the same area, and had reached a 
depth of 5735 ft. on 6th October. Farther east, near Azua, the Las Hormigas test 
has reached 4772 ft., and is 4 ml. west of the Maleno well, which flowed gas and distillate 
for a time in 1938, but was followed by five dry wells in the surrounding area. 

G. D. H. 


188. Tells of Well South-west of Comodoro Rivadavia. Anon. Oil Wkly, 23.10.44, 
115 (8), 71.—Recently a wildcat 0-12, located 81 km. south-south-west of well No. 2 
of the Comodoro Rivadavia field, flowed 1000 brl./day of 31-gravity oil at 2352 Ib./in.* 
bottom-hole pressure. The producing horizon is at 5251-5261 ft. Impregnation 
was observed at 4060-4123 ft. The total depth was 5291 ft., and ten oil-sands were 
encountered in an interval of 197 ft. Other wells within a radius of 76 km. had shown 
no oil. 

This discovery opens the possibility of further important oilfinds in an extension 
of the south flank of the great sedimentary basin in the Gulf of St. George. 

Two earlier wildcats were dry, and showed basalt intrusions and unfavourable 
structural eonditions. They were probably not deep enough to find the new pay. 

G. D. H 


189. Report of Wildcat Failures in Southern Chile Denied. Anon. Oil Wkly, 23.10.44, 
115 (8), 71.—A spokesman of the Corporation de Fomento de la Produccion de Chile 
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states that no wells have been started in the Punt Arenas area under the present ex- 
ploratory programme, and that no wells have been drilled there in the past six years, 
Geological and geophysical mapping of the area have been in progress recently and 
have shown favourable possibilities. G. D. H. 


190. Progress Reported on Wildcat in Nova Scotia. Anon. Oil Wkly, 23.10.44, 115 (8), 
71.—Lion Oil Refining Co.’s Mary 1, its second wildcat in central Nova Scotia, was at 

3457 ft. on 9th October. 
Continental Petroleums, Ltd., has two uncompleted wells on the Gaspé peninsula. 
One has encountered three oil-saturated zones at depths less than 2440 ft. 
G. D. H. 


= Kansas Operators Neglect Deep Arbuckle. J.T. Paddleford. Oil Wkly, 6.11.44, 

115 (10) 174.—Drilling in Kansas during 1943-1944 has revealed more than a 
score of small oil and gaspools, but the additional reserves developed have been 
disappointing. 

It has been a custom in Kansas to penetrate the Arbuckle only a few feet, and if no 
oil or gas is found in this small penetration, to abandon the hole as dry. The Arbuckle 
dolomite underlies the whole of Kansas, and varies in thickness to an extent depending 
on the amount of erosion it suffered, and on the position of the underlying granite. 
Porous and permeable horizons in the Arbuckle are erratic. When the Arbuckle 
occurs immediately below the Pennsylvanian unconformity, its surface is most 
irregular, and often has erosion holes or channels filled with Pennsylvanian and 
Ordovician debris. If water is found in the top of the Arbuckle there is probably an 
impervious zone beneath, with possible porous zones still deeper which may contain 
oil. Oil may be found in non-crestal positions in the Arbuckle, trapped by cementation. 

In the Lansing and Viola limestones, water horizons occur above and between the 
oil horizons, and similar conditions may obtain in the Arbuckle. It is therefore 
justifiable to drill deeply into the Arbuckle, and even through it to test its oil 
possibilities. ° G. D. H. 


192. Thorough Exploration for Oil in Saskatchewan. Anon. Oil Wkly, 6.11.44, 
115 (10), 202.—Geological work and core-drilling have been carried out over an area 
of more than 204 million acres in Saskatchewan since 1939. Extensive drift cover 
makes geological mapping difficult, but structural conditions suitable for oil accumula- 
tion have been revealed at a number of places. Five test wells have been drilled by 
Norcanols Oil and Gas, Ltd., Radville 1 being abandoned at 7958 ft., since no promising 
oil horizon was found, although some oil saturation was encountered. Two other 
deep tests have been drilled. 
Nearly 11,000,000 acres have been surveyed by gravity meter, and over 5,000,000, 
acres by seismograph. G. D. H. 
193.* Crooks Gap Discovery Flowing 60 bri. per Hour. Anon. Oil Gas J., 11.11.44, 
43 (27), 69.—A well on the Crooks Gap structures of Fremont County, Wyoming, is 
flowing 60 brl./hr. of 37-6° oil from the Dakota at 5232-5248 ft. Some water is being 
produced, probably from drilling fluid which has not been completely cleared up. 
G. D. H. 


194.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 11.11.44, 48 (27), 
135.—70 wildcats were completed in U.S.A. during the week ended 4th November, 
1944, Four of the wildcats found oil; the rest were dry.. The completion results 
are summarized by States and districts. G. D. H. 


195. Four Producers Reported in Constancia Field, Peru. Anon. Oil Wkly, 13.11.44, 
115 (11), 64.—Four wells are reported to be producing in the Government-owned 
Constancia field a few miles north of the Lobitos oilfield. The pay is less than 1000 ft. 
deep, and was discovered in December, 1943. G. D. H. 


196. More Wells Being Drilled Near Dhulian Field, India. Anon. Oil Wkly, 13.11.44, 
115 (11), 64.—A new field was discovered west of the Dhulian field, north-west Punjab 
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in May 1944. Initially the discovery well flowed over 9000 brl./day of heavy asphaltic 
oil. It is stated that other wells are being drilled. G. D. H. 


197. Shell Below 1500 Feet with Ecuador Wildcat. Anon. Oil Wkly, 13.11.44, 
115 (11), 64.—At the end of October Shell’s Arajuna 1 wildcat in Napo Pastaza 
province, Ecuador, was below 1500 ft. Detailed geological and geophysical — 
have been in progress in this area east of the Andes for two years. G. D. H. 


Geophysics and Geochemical Prospecting. 


198.* How to Make Velocity Corrections. J.W.Daly. Bull. Amer. Ass. Petrol. Geol., 
May 1944, 28 (5), 615-628.—This paper discusses the fundamental assumptions used 
as a basis for computing reflection seismograph data, and gives simple methods for 
correcting for lateral variations in vertical velocity. Thirteen diagrams illustrate the 
principles discussed. C. E. M. 
W. G. H. 


Drilling. 
199.* Classification of Exploratory Drilling and Statistics for 1943. Frederick H. Lahee. 
Bull. Amer. Ass, Petrol. Geol., June 1944, 28 (6), 701-721.—See Abstract No. 1152, 


1944, C. E. M. 
W: G. H. 


200. The Need of the Drilling Contractor in the Oil Industry. C.Sutton. Petrol. Engr, 
September 1944, 15 (13), 158. Paper Presented before American Association of Oilwell 
Drilling Contractors.—The functions of the drilling contractor in the oil industry are 
discussed. Advantages of using contract drilling over company drilling are studied. 
A. H.N. 


Production. 


201.* Hydraulics of Petroleum Strata, Correlation, “ Direct ’’ and “‘ Reverse,”’ between 
Output of Wells and Configuration of Strata. P. J. Poloubarinova-Kochina. Appl. 
Math. Mech, (U.S.S.R.), 1943, 7 (5), 361-374.—A mathematical analysis of the 
hydraulics of oil deposits. The so-called “ Direct ’’ analysis consists in calculating 
the output of a well where the geological structure of the oil-bearing zone is known. 
The main purpose is to determine the influence of the shape of the oil deposit (partly 
the influence of the degree of elongation of an oblong zone) on the output of a well, 
also, on the basis of results thus obtained, the solution of the so-called ‘‘ Reverse 
Problem,”’ which consists in the determination of the geological structure of an oil 
deposit, given the individual outputs of a number of wells. 

Equations are developed for the output of a well in the cases of a circular oil- 
zone, a zone of irregular shape, elliptical zones of varying degrees of ellipticity, and for 
a well in an oil deposit with infinite boundaries. 

Solutions of the “‘ Reverse Problem’’ are outlined for the cases of a circular oil 
deposit, the case where the output of several wells is known, and of a partly dis- 
continuous oil deposit. A graphical method is described, and the case of oil- 7 
zones having two liquid phases is also considered. 


202.* Movement of Water in Oil Deposits. B. E. Kazarnovskaia and P. J. 
Poloubarinova-Kochina. Appl. Math. Mech. (U.S.S.R.), 1943, 7 (6), 439-454.—A 
mathematical analysis of the motion of the interface separating oil and water in 
curved oil deposits (cylindrical and spherical). For the sake of simplicity, the vis- 
cosities and densities of oil and water are assumed to be equal. For practical purposes, 
in the case of dome-shaped deposits, the problem may be considered as planar instead 
of spatial with a satisfactory degree of accuracy, by projecting the interface on to a 
horizontal plane. A ring- -formed zone limited by the lines L, and L, is thus obtained. 
A well begins to flood in its lower part when the line L, reaches it, and a well — to 
be flooded along its whole length when the line L, reaches it. D. A. 


2038.* Geologic Factors in Unitized Pressure Maintenance, Jones Sand Reservoir, Schuler 
Field, Arkansas. G. R. Elliott. Bull. Amer. Ass. Petrol. Geol., February 1944, 
28 (2), 217-230.—The Jones sand was discovered in 1937, and up to the end of 1942 
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had produced 25,550,000 bri. of oil. The field came under unitized operation in 
February 1941, and in July gas injection was commenced. Calculations show that 
with unitized injection of 90% of the produced gas volume, the ultimate recovery will 
be 20,000,000 brl. of oil over primary production, even though the secondary operations 
were not commenced until half the primary production had been recovered. 

Core-graphs, which include core analysis data, electric logs, and drilling time, were 
constructed primarily for the completion of each well, but were found to be of great 
value in reservoir calculations, reconditioning, and pressure maintenance operation. 
Two of the graphs, for instance, bring out the lack of correlation between wells in 
respect of permeability of zones of equivalent stratigraphical position. 


The degree of continuity of permeability is probably the most important reservoir ~ 


factor in the pressure maintenance programme of gas injection. Lack of continuity 
of impermeable beds in the Schuler field is a definite advantage, for it allows the in- 
jected gas to be dispersed in various directions, instead of being confined to certain 
bedding planes, and this results in a more uniform and effective moving of oil to the 
well-bore. 

It is found that the permeability profile does not necessarily reflect the capacity 
of the reservoir to accept gas through that bore. A low permeability well may 


connect with channels of high capacity beyond the well-bore, and thus behave as a 
better gas-injection well than another well of higher samueillllitp. C. E. M. 
W. G. H. 


204.* Well Spacing—Its Effect on Recoveries and Profits. Stuart K. Clark, C. W. 
Tomlinson, and J.S. Royds. Bull. Amer. Ass. Petrol. Geol., February 1944, Saft ‘ 
231-256.—See Abstracts Nd. 751, 963 and 972, 1944. C.E 

G. 


205. Heat Provides For Efficient Handling of Six Gravity Oil. C. L. Cole. Petrol. 
Engr, Sept. 1944, 15 (13), 57-58.—In order to facilitate the handling of an oil that is 
unpumpable at atmospheric temperatures, the Exeter Oil Co., Ltd., has installed 
equipment that produces the oil from its well Lenox No. 2 at Oxnard, California, at 
high temperature and maintains it at elevated temperatures until it is delivered to 
its refinery in Long Beach. The method employed is not only more economical 
than the customary methods used for the production and handling of oil of this 
character, but also provides for the delivery of a better raw product for refining. 
Other wells in the Oxnard area are produced by the injection of gas oil into the well 
and then pumping this mixture to the surface. From 10 to 12% of gas oil is used in 
this procedure, and the actual gravity of the heavy oil being produced is not known. 
After the mixed oil is brought to the surface it is heated for shipping to a temperature 
of approximately 175° F. It has been found that if the mixed oil is heated above this 
temperature it will foam. No thinning-agent of any kind is used with the oil being 
produced by the Exeter well. The production is kept in condition for ready handling 
by the oil-well pump by the circulation of hot water. Present production of the well 
is 380 brl./day, with less than 1% of water. 

Total depth of the well is 2812 ft., a string of 13-in. surface casing being cemented 
at 160 ft. and a string of 8§-in. at 2480 ft. A 7-in. slotted liner (16 rows, 187 mesh, 
6-in. centres) is supported by a lead seal liner hanger with its top at 2472 ft. Sketches 
show the down-hole equipment and general surface lay-out used. A. H.N. 


206. Salt Water Disposal in East Texas. Anon. Petrol. Engr, September 1944, 15 (13), 
64.—Development of methods for the disposal of salt water produced with crude oil 
has been rapid in the petroleum industry. One of the largest and most important 
systems of disposal is now in the final stages of development and construction in the 
East Texas field. The value of the programme to the field even at this early stage of 
its existence is evidenced in a reduced rate of pressure drop in the field, increased 
production, and an ultimate high reservoir depletion percentage. A distinct shortage 
in technically and practically trained personnel in the salt-water-disposal field has 
resulted in the holding of classes in salt-water disposal in the East Texas field. These 
classes were organized through the co-operative efforts of the East Texas chapter of 
the American Petroleum Institute, the public schools of the East Texas area, the State 
Board for vocational education, and the engineers engaged in salt-water disposal 
work of various companies in the field. The first part of the article describes the organ- 
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ization of the classes and presents an outline of the material used in the class work. 
Following the-introduction is Section A of Chapter I of the course, complete with 
illustrations. Succeeding instalments will be published in subsequent issues of the 
Petroleum Engineer as presented to the classes. A. H.N. 


207. Plastic Plugback in East Texas. C.C.Pryor. Petrol. Engr, September 1944, 15 (13), 
72.—The paper describes plugging methods using plastics in East Texas. The positive 
displacement dump bailer has provided the best method of placing the plastic on 
bottom in the well. After the-material has hardened and an insufficient quantity has 
been used, additional plastic is dumped until the desired height is reached. Pre- 
paration of a well for plugging with plastic includes cleaning the exposed surfaces 
to which the plastic must bond to accomplish satisfactory results. The bonding 
property of plastic to steel renders it an ideal plug for liners and casing. Drilling 
mud or filter cake not only prevents the plastic entering the sand, but causes an in- 
crease in setting time and formation of small unconsolidated globules of polymerized 


- plastic. Plugging back with plastic through liners and perforated casing, which is 


being done in increasing numbers of wells in East Texas, requires that the mud and 
filter lake be removed from behind the liner by one of the several methods in common 
use, including reverse circulation, -acidizing the liner section, hydrostatic bailing, or 
washing through an inverted swab. The most popular of these methods is the hydro- 
static bailer. In plugging jobs requiring that the plastic be drilled out before perforat- 
ing for production, the chisel-nosed hydrostatic bailer, which drills the plastic at the 
rate of about | ft./hr., has been in wide use. Generally recommended for drilling out 
plastic is the rock-bit, due to its smoother and easier cutting action. Usually the 
rock-bit is run on the tubing string, and the short section filled by plastic drilled out. 
The rotary method drills the plastic at the rate of 1-5 min./ft. Tabulated results 
of plugging through liners and perforated casings are shown. Details of properties 
of plastics and of technique are given. 

Improvements and changes in the physical properties of plastics have been con- 
tinuous, but one of the major problems faced by operators has been the setting — 
temperatures of the plastic. In wells with high temperature, no difficulty with 
setting of the plastic has been experienced, but in wells with low bottom-hole tempera- 
tures some difficulty has been reported. Among the recent developments in plastics 
for use in wells are those that will set at temperatures ranging from 80° to 280° F. 
Varying amounts of catalyst also aid in the control of setting time. The high-tempera- 
ture plastic, specific gravity 1-18 or 9-82 lb./gal., has a viscosity of 850 centipoises 
at 82° F., whereas the medium temperature plastic developed, specific gravity 1-2 or 
9-99 lb./gal., has a viscosity of 188 centipoises. As a means of comparison the vis- 
cosity of No. 40 motor oil is 285 centipoises. The results obtained from dump bailer 
and squeeze methods are given. A. H. N. 


208. Dual Completions in the New Hope Field. C.C. Pryor. Petrol. Engr, September 

1944, 15 (13), 105.—The ideal field for dually completed wells is one in which there is 
sufficient reservoir pressure to cause the wells to flow, little or no water production, 
a low gas-oil ratio, and production of a reasonably high gravity crude oil. These 
ideal conditions exist in the New Hope field in Franklin County, Texas. Operated by 
a major oil company, all wells in the field are dual completions. Production is 
obtained from four widely separated sands containing four distinctly different crude 
oils ranging in gravity from 43° to 52° A.P.I. Separator gas was barely sufficient to 
use as fuel for 6 power rigs and 1 steam rig from 12 wells that were dually completed. 
There is no water present in the production, and wellhead pressures range from 500 
to 800 lb. The producing formations are found at depths from 7280 to 8200 ft. as 
follows: Bacon lime, 7280 ft.; Hill sand, 7400 ft.; Pittsburgh zone, 7925 ft.; and the 
Elledge sand, 8200 ft. Production from the Bacon lime has a gravity of 43°, and is a 
dark-brown-coloured oil; the Hill Sand oil, 45° gravity, is a black oil; the Pittsburgh 
is a dark-green oil having a gravity of 49°, and the Elledge is a cream-coloured oil of 
52° gravity. Where possible, the operator completes the dual wells in the Hill sand 
and Pittsburgh zone. 

Details of drilling procedure adopted, the special packer used and its method of 
setting, and of the production manifold are given, together with drawings and 
illustrations. A. H.N. 
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209. Optimum Time to Bail and Wash Wells Producing Silt. J.R. Stitt. Petrol. Engr, 
September 1944, 15 (13), 166. Paper Presented before American Institute of Mining 
and Metallurgical Engineers.—Curves are given for determining the optimum time to 
bail and wash wells producing silt, in the Fruitvale Field, near Bakersfield, California, 
In this particular field the producing horizons are composed of unconsolidated sands 
containing considerable fine silt or clay. The silt is carried with the flow of oil, which 
is of low gravity and particularly viscous, through the formation into the vicinity of 
the well-bore, where a portion of the silt accumulates, progressively plugging the 
formation and liner perforations. This deposition causes a decrease in the productivity 
of the wells and results in apparent well declines as high as 50% a month. Under 
curtailment, this condition was not particularly serious, because the wells were pro- 
duced at reduced rates or shut down from a quarter to a third of each month. Also, 
after these shutdown periods a natural washing action probably occurred, due to the 
flush production or higher rates of flow immediately after a well was placed on pro- 
duction. However, with the gradual increase in oil allotment to the field and the 
final removal of all curtailment, it became necessary to produce the wells 
continuously at maximum rates. This resulted in high well declines, due to silting, 
which in turn resulted in a serious overall loss in field production. 

The method of determining the most economic schedules for pulling the well, which 
depends on the individual characteristics of the well, is given. A. H.N. 


Development. 


210.* Developments in North Louisiana and South Arkansas in 1942. B. W. Blanpied 
and R. T. Hazzard. Bull. Amer. Ass. Petrol. Geol., February 1944, 28 (2), 257-277.— 
This paper is essentially one of statistics, although it contains a map showing the 
location of both old and new oil-fields in the area. 
The 1942 production of North Louisiana was 32,491,304 brl. of oil and distillate, 
an increase of nearly 6 million brl. over 1941. This was due to routine developments. 
During the same period South Arkansas produced 26,474,610 bri., a figure only 
slightly in excess of 1941. Thus the newly discovered Smackover limestone production 
of the Midway field in Lafayette County more than offsets the normal production 
decline of the older fields. C. E. M. 
W. G. H. 


211.* Developments in 1948. Bull. Amer. Ass. Petrol. Geol., June 1944, 28 (6), 
722-872.—The following fourteen papers give development statistics for 1943 :— 


Developments in Appalachian Area in 1948. Appalachian Geological Society, 
722-742. 

Developments in California in 1943. A. I. Gregersen and W. W. Porter. II, 
743-750. 

Developments in Eastern Basin in 1943. A.H. Bell. 751-759. 

¢ Developments in Michigan in 1943. H.J.Hardenberg. 760-766. 

Developments in North Mid-Continent in 1943. E.A. Koester. 767-773. 

Development in Oklahoma in 1943. J.L. Borden. 774-788. 

Developments in Rocky Mountain Region in 1943. R.M. Larsen. 789-800. 

Developments in South-eastern United States in 1948. U.B. Hughes. 801-805. 

Developments in West Texas and South-eastern New Mexico in 1943. N. Bb. 
Winter and A. S. Donnelly. 806-833. 

Developments in North and West-Central Texas in 1943. North Texas Geological 
Society. 834-840. 

Developments in East Texas in 1948. C. I. Alexander and T. J.‘Burnett. 841- 
852. 


Developments in Gulf Coast of Upper Texas and Louisiana in 1943. P. B. 
Leavenworth. 853-857. 
Developments in South Texas in 1948. W.H. Spice, Jr. 858-863. 
Petroleum Developments in Canada in 1943. G.S. Hume. 864-872. C. E. M. 
W. G. H. 


212. Wells Completed in United States in Week Ended October 14, 1944. Anon. 
Oil Wkly, 16.10.44, 1157), 79.—403 field wells (253 producing oil and 65 producing 
gas) and 70 wildcats (13 producing oil and two producing gas) were completed in 
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U.S.A. during the week ended 14th October, 1944. The completion results are 
summarized by States and districts. G. D. H. 


213. Wells Completed in United States in Week Ended October 21, 1944. Anon. 
Oil Wkly, 23.10.44, 115 (8), 73.—During the week ended 21st October, 1944, 390 field 
wells and 80 wildcats were completed in U.S.A. 275 of the former and 12 of the latter 
found oil, while 44 of the former and 2 of the latter found gas. The completions 
are analysed by States and districts. G. D. H. 


214.* British Oil Production. Anon: World Petrol., November 1944, 15 (12), 55.— 
An oilfield with more than 200 wells has been developed i in England. It is ve 
at the rate of 100,000 tons per year. - GD 


215. Four Areas Developed in England’s New Oilfield. Anon. Oil Wkly, 6.11.44, 
115 (10), 188.—Four areas are under development in England’s oilfield. They total 
nearly 1$ sq. ml. of proven acreage. 242 producers have been drilled, the average 
depth being 3050 ft. G. D. H. 


216. South American Production Is Fourth of U.S. Total. Anon. Oil Wkly, 6.11.44, 
115 (10), 188.—In October the oil production of South America averaged 1,150,000 
bri. /day, 78% of it coming from Venezuela. In the week ended 21st October the U.S. 
production averaged 4,740,000 brl./day. G. D. H. 


217. Wells Completed in United States in Week Ended November 4, 1944. Anon. 
Oil Wkly, 6.11.44, 115 (10), 191.—376 field wells (262 oil-producers and 40 gas pro- 
ducers) and 83 wildcats (10 oil-producers and 3 gas-producers) were completed in 
U.S.A. itt the week ended 4th November, 1944. The ‘completion results are sum- 
marized by States and districts. G. D. H. 


218.* New Companies Acquire Venezuelan Concessions. Anon. Oil Gas J., 11.11.44, 
43 (27), 69.—American oil companies have taken up millions of acres of new oil con- 
cessions in Venezuela. The principal new concessionaires are the Standard Oil Co. 
of California and the Atlantic Refining Co. 

Socony-Vacuum is completing Guario No. 8 at 10,737 ft. Guario No. 11 is fishing, 
and No. 2 Guido is fishing at 5941 ft. 

On the Barco Concession in Colombia Socony-Vacuum and Texas are active in the 
Tibu area. There is activity in the Magdalena Valley area and the Sinu area. 

G. D. H. 


219. Brisk Rate of Completions Maintained in October and More Rigs Put Into Use. 
Anon. Oil Wkly, 13.11.44, 115 (11), 56.—During the four weeks ended 29th October, 
1944, U.S. well completions averaged 527 per week. In September, the average was 
539 per week, the highest average in 1944. A record number of drilling rigs—4167— 
are now in operation. At the corresponding period of 1941, 3975 rigs were in operation. 

20,042 wells have been completed in the first ten months of 1944. In the corre- 
sponding period of 1943 the figure was 15,718. Increases in numbers of completions 
have taken place in California (44%), Texas (44%), Kentucky (99%), South Louisiana 
(39%), Mississippi (102%), Montana (58%), New Mexico (48%), West Virginia (41%), 
Wyoming (41%). Arkansas, North Louisiana, Kansas, Nebraska, Iowa, and Florida 
are the only States or districts which have had fewer completions this year than last 
year. 

A table summarizes by States and districts the completion results in U.S.A. during 
the first ten months of 1944, and gives some comparative figures for 1943. 

G. D. H. 


220. Wells Completed in United States in Week Ended November 11, 1944. Anon. 
Oil Wkly, 13.11.44, 115 (11), 66.—387 field wells (260 giving oil and 47 giving gas) 
and 69 wildcats (11 giving oil and two giving gas) were completed in U.S.A. during the 
week ended 11th November, 1944. 
The completion results are summarized by States and districts. G. D. H. 
F2 
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TRANSPORT AND STORAGE. 


221.* Corrosion of Buried Metals and Cathodic Protection. Part IV. M. C. Miller. 
Petrol. Engr, June 1944, 15 (9), 103-105.—For pipe-lines the protective current is 
increased until the pipe-to-soil potential is lowered to at least —0-8 v. (some engineers 
prefer —0-85 v.) as measured to a copper sulphate reference electrode using a high- 
resistance voltmeter, vacuum tube, or potentiometer-type voltmeter. Experience 
during the last five years or more indicates that when this potential is maintained, 
corrosion and leaks have been greatly reduced. This does not apply to copper or brass 
pipes. To protect galvanized metal structures a metal-to-soil potential of about 
—1-3 v. to copper sulphate electrode may be required. For lead-sheathed cables, 
methods for determining whether the sheath is corroding or is cathodically protected 
include (a) ascertaining whether current flow is from sheath to soil or vice versa, by 
placing a lead electrode in the adjacent soil, connecting it to the sheath through a low- 
resistance milliammeter or millivoltmeter, and observing deflection of the meter. 
(b) Measurement of the potential between sheath and lead electrode. This method 
coupled with (a) enables approximate earth resistivity to be calculated and a corrosion 
index obtained. Effects of electrode size, slight dissimilarity of metals, surface 
conditions, etc., on the results of such tests are discussed. 

The types of instruments most suited for this work and the degree of accuracy 
required by them are discussed, and the construction of copper sulphate electrodes, 
suitable for field and city work respectively, described. R. A. E. 


222. Gas Transmission Practice. L.E. Heckman. Refiner, Sept. 1944, 28 (9), 359- 
362.—A review of gas-pipe-line practice is given, showing increasing skill and con- 
fidence. The art of transmitting the large volumes of natural gas has changed from 
an initial stage in the period from 1926 to 1931, during which suitable high-strength 
pipe was being developed and methods of construction were changing, to the present 
period in which improved materials are available, workmanship is of high calibre, 
and the maximum use is being made of pipe strength., The trends to minimum cost 
during this time are characterized by the use of maximum working pressures which 
will stress pipe to about 70% of the yield strength, by the installation of medium- 
speed angle-type compressing units, and by capacity factors of at least 80%. This 
is compared with the use in 1926 of a factor of safety of 4-5 on the ultimate strength. 
¢ 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


223.* Corrosion Experiences in Chemical Process Industries. Anon. Chem. Met. Eng., 
September 1944, 51 (9), 94-100.—This is a report on the results of a questionnaire 
put forward by the Editors of Chemical and Metallurgical Engineering. The report 
also contains a large table on materials of constructions used for many chemical 
engineering plants and equipments, such as absorbers, acetylators, agitators, auto- 
claves, bins and hoppers, centrifuges, classifiers, fractionating columns, condensers, 
condenser tubes, conveyors, cookers, crushers and grinders, crystallizers, dryers, drying 
towers, evaporators, filter presses, heat exchangers, kettles, piping, pumps, reaction 
vessels, retorts, screens, scrubbers, shipping containers, stills, settling tanks, storage 
tanks, wash tanks, thickeners, tower packing, valves and fittings. For each equip- 
ment, materials are recommended for service with acetic acid; acetic anhydride ; 
alcohol; anhydrous aluminium chloride ; ammonia soda alkalis; ammonium nitrate ; 
ammonium sulphate; bromine; cane sugar refining ; cellulose acetate; dry chlorine ; 
wet chlorine; chromic acid; dyes; ethyl acetate; formaldehyde; formic acid ; 
glycerine; hydrochloric acid; hydrofluoric acid; lactic acid; magnesium chloride; 
magnesium sulphate; methylene chloride; naphthalene; strong nitric acid; weak 
nitric acid ; paint and varnish ; phenol; phosphoric acid; potassium chloride ; potas- 
sium hydroxide; soap; sodium chloride ; sodium chromate and bichromate ; sodium 
hydroxide ; sodium hypochlorite; sulphate pulp; sulphide pulp; sulphuric acid. 
A. H.N. 
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224. Three Hours of Training Improve Pump Efficiency at Baytown. Anon. Re/finer, 
September 1944, 28 (9), 337-342.—The methods adopted to train refinery operators 
in pumping technique is described. These are mostly visual demonstrations of wrong 
and correct procedures and photographs illustrate some of the points. A. H.N. 


225. Engineering and Construction of the Santa Maria Valley Absorption Plant. D. E. 
McFaddin. Refiner, September 1944, 23 (9), 347-350.—Paper Presented Before Cali- 
fornia Natural Gasoline Association.—This is a shortened version of the paper, which 
described the absorption plant assembled from several sources, and gave tabulation of 
the source and condition of the principal units. A. H.N, 


Distillation. 


226. Process Design Procedure for Multicomponent Fractionators. ©. G. Kirkbride. 
Refiner, September 1944, 23 (9), 321-336.—A recommended process design procedure for 
multi-component fractionators is presented. ‘Two methods are given for the estima- 
tion of the number of theoretical trays required for a specified separation. A method 
for estimating tray efficiency to determine the actual number of trays to be installed 
is presented. Also a method is described for calculating the size of tower required to 
handle the specified feed rate. An example design problem is solved which demon- 
strates the application of the recémmended process design procedure. The two 
methods for calculating the number of theoretical trays are the Brown, and the 
Brown and Martin methods. The Brown method was developed on a fundamental 
basis with a few simplifying assumptions. The Brown and Martin method is based 
on an empirical correlation. The Brown method is more fundamental, and therefore 
more generally applicable than the Brown and Martin method. Nevertheless, the 
Brown and Martin method is more rapid, and seems to be as reliable for multi-com- 
ponent fractionator designs which involve the separation of hydrocarbons. The 
method of Drickamer and Bradford is recommended for calculation of tray efficiency. 
The actual number of trays to be installed should be based on 85% of the efficiency 
predicted by their method. This provides for inaccuracies in the design methods and 
for flexibility in operation. The recommended procedure for calculating the size 
tower to handle the specified feed rate is predicated upon fixing the tower diameter 
so that liquid entrainment is negligible, and then fixing the tray spacing to handle 
the liquid load. Tower diameter is calculated on the basis of a maximum allowable 
vapour velocity. The maximum allowable vapour velocity is a function of the tower 
pressure, tower temperature, and molecular weight of the vapour. The tray spacing 
is calculated on the basis of the liquid back-up in the down-spouts. Liquid back-up 
in the down-spout@ is due to the pressure drop through the trays, and is equal to twice 
the depth of liquid on the tray plus the friction head of the vapour through the risers 
and caps plus the head required to induce the flow of liquid through the down-spout 
on to the tray below. The methods for estimating the number of trays required are 
reliable within desired limits (10%); but the methods available for estimating the 
capacity of a column are not as reliable as desired. It is believed that more effort 
should be directed towards improving the accuracy of the design methods for column 
capacity. -A. H.N. 


227. Application of Unit Operations to Fractionation and Other V. Processes. 
Part 8. R.L. Huntington, Refiner, September 1944, 23 (9), 351-355.—This part of the 
series deals with the pressure-temperature-composition relationship of binary mixtures 


_which are (a) totally miscible ; (b) immiscible liquids; (c) mixtures giving azeotropes ; 


(d) mixtures of partial miscibility. Diagrams are given for each system. 
A. H.N. 


Chemical and Physical Refining. 


228.* Desulphurization of Gas in the McKamie Field, Arkansas. F.H. Love. Petrol. 
Engr, June 1944, 15 (9), 55-58.—The McKamie Gas Cleaning Co. has recently put 
into operation a plant capable of handling approximately 25 million cu. ft. per day 
of sour gas produced from the 18 wells comprising the McKamie field. Gas from the 
high-pressure separators arrives at a pressure of 640 lb. per sq. in. and from the low 
pressure separators at 40 lb. persq.in. The low-pressure gas is compressed and mixed 
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with.the high-pressure gas after the latter has passed through an inlet scrubber and 
absorber. The mixed gases are then treated with a 20-25% solution of M.E.A. in a 
Girbitol Unit for removal of H,S and Co,. The acid gas, amounting to 24-3 mill. 
cu. ft. per day goes to the Southern Acid and Sulphur Company plant where approxi- 
mately 50-60 tons of elementary sulphur are recovered per day. The purified gas is 
then contacted with mineral seal oil in an absorber and passes to low-pressure and 
high-pressure stills, the overhead vapours passing to a fractionating system for removal 
of propane, isobutane, butane, and natural gasoline of 16 lb. Reid vapour pressure, 
The propane, after purification, is used as boiler fuel. Approximately 8000 gals. 
of isobutane, 9000 gals. of butane, and 15,000 gals. of natural gasoline are recovered 
daily. The residue gas from the absorbers is discharged to the purification plant at a 
pressure of 600 Ib. per sq. in., and is treated with amine-glycol in a Girbotol unit for 
removal of the remaining H,S and CO, and dehydrated to the degree required. 

Analyses of the sour gas show that one stream contains 6-80 and the other 19-80 
mol. % of H,S. 

The operation of the 3 units is described, and constructional details of the-units and 
auxiliary plant given. R. A. E. 


Safety Precautions. 


229. How to Organize and Conduct a Refinery Fire School. J.C. Watkins. Refiner, 
September 1944, 23 (9), 356-358.—Instructions in the use of water, carbon dioxide, 
soda acid, for nozzles and foam, are given and demonstrated to refinery employees. 

N 


PRODUCTS. 


Chemistry and Physics. 


230. Synthesis and Properties of iso-Paraffin Hydrocarbons in the C,,-C,, Range. 
A. D. Petrov and M. V. Vittikh. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Chim., 1944, 
238-242.—Investigations were carried out on six synthesized hydrocarbons in the 
C,;-C., range, having an unsymmetrical structure with one side-chain in the centre of 
the molecule. With the exception of 5-butyl-nonane this is the first synthesis of 
‘these products. As can be seen from the results, high cetene numbers are not incom- 
patible with adequately low setting points. 


4-Propyldecane . . 215-757 mm.  0-7703 14354 <—65 45 
5-Butylnonane . . 213-753 mm. = 00-7587 1-4248 <-—70 61 
7-Butyltridecane . 147-12 mm. 0-7779 1-4355 —70 80 
9-Methylheptadecane . 173-10 mm. 0-7870 1-4388 — 8 — 
7-Hexylpentadecane . 183—9-5 mm. 0-7909 - 1-4419 —61 95-97 
9-Heptylheptadecane . 210-8 mm. 0-7995 1-4465 —27 100 

Viscosity -temperature figures (13-1 cs. at 20° C., 1-7 cs. at 90° C.) on the wee named 
compound show a high V.I. Vv. B. 


Analysis and Testing. 


231. Time-Saving Computing Instruments For Spectroscopic Analysis. T. D. Morgan 
and F. W. Crawford. Refiner, September 1944, 23 (9), 343-346.—See Abstract No. 
1494, 1944. A. H. N. 


Crude Oils. 


232.* Crude Oils of Forest Sands of Bernstein Field, Trinidad, B.W.I. K. W. Barr, F. 
Morton, and A. R. Richards. Bull. Amer. Ass. Petrol. Geol., December 1943, 27 (12), 
1595—1617.—The Bernstein field lies on the south side of the elongated domal Fyzabad 
anticline,-which has an axial trend of N. 70° E., and an average flank dip of 35° S. 
There is an important east—west strike fault displaced by north-north-westerly and 
north-north-easterly dip faults. There are also north-westerly faults. In general 
these serve as barriers to migration of oil and oil-field waters, but there is evidence of 
the rise of a toluene-rich oil along the intersections of faults after the formation of a 
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benzine type in the lenticular Forest ‘‘ D ’’ sand (Miocene). The benzine type of oil 
is regafded as coming from underlying shales of the Forest. 

Preliminary examination of the crude oils of South Trinidad has shown that the 
naphthas from these oils can be classified into two basic types: the paraffin-aromatic 
type and the naphthenic type. The former is identified with Type 1, class 2 naphtha 
as defined by M. R. Fenske (cf. Ind. Eng. Chem., 1938, 30, 166-169), and contains 
large amounts of normal paraffins and moderately large amounts of aromatic hydro- 
carbons. The naphthenic type of naphtha is characterized by almost complete 
absence of aromatic hydrocarbons and shows only traces of normal paraffins. 
Essentially the naphtha consists of derivatives of cyclohexane, but also contains 
derivatives of cyclopentane and some branched-chain paraffins. These naphthas are 
characteristic of their parent crude oils, and variations in the naptha composition 
are significant of incidents in the history of the crude oil. 

The paraffin-aromatic type of crude oil occurs in the Guayaguayare, Lizard Springs, 
Morne Diable areas, and in the Middle Cruse sands (Miocene) of the Forest Reserve 
field. The oil is characterized by low crude-oil gravity, high percentage light fractions, 
and low-gravity residue. It is commonly waxy, and contains only traces of 
asphaltic bodies. It is believed to be uniformly of Cretaceous origin and to have 
migrated. 

The naphthenic type of crude oil occurs in South-west Trinidad in the Forest sands, 
the Upper Cruse sands (Miocene, older than the Forest), and the Lower Cruse sands. 
It is recognized by low percentage of light fractions, the residues being of medium 
gravity, and commonly asphaltic. G. H. Scott (Colorado Schoob of Mines Quar., 
April 1941, 36, 31 et seq.) suggests that these napMthenic crude oils are of Cretaceous 
derivation, and that oils in the Forest and Cruse have been differentiated by migrational 
transformation. The present authors, however, agree with V. C. Illing that this type 
is probably indigenous to underlying shales and that minor variations may be due to 
local changes of environment. On the analogy of other areas in South Trinidad and in 
Eastern Venezuela, the migrating oil is of Cretaceous provenance and migrated up 
faults. Research continues. A. L. 


Engine Fuels. 


233.* Sub-Committee on Synthetic Liquid Fuels. W. N. Hoyte. Petrol. Times, 
9.12.44, 48 (1236), 824.—The main points from evidence given by 78 experts before 
a United States Senate sub-committee on synthetic fuels are given; estimates of 
reserves and consumption in the U.S.A. and the World for Petroleum, Natural Gas, 
Shale Oil, Oil Sands, and Coal being quoted. 
Certain extracts from the 1938 Falmouth Report on Oil from Coal are incorporated. 
A table of estimated mineral-fuel reserves of the United States is shown; and types 
of existing plants for manufacturing synthetic fuels, with estimated capacities of the 
German and British commercial-scale plants and of the U.S. pilot plants are given. 
It is estimated that 50% of Germany’s liquid fuels are produced synthetically. 
G. A. C. 


Bitumen, Asphalt and Tar. 


234.* Recent Work on Coal Tar. G. H. Thomson. Inst. Fuel, War Time Bull., 
June 1944, 171.—Developments in the chemistry, processing, and utilization of coal 
tar since 1940 are reviewed. An investigation into the cracking of tar and tar oils 
has been carried out on a pilot-plant ; and a works’ scale study of the thermal decom- 
position of tar in carbonization retorts made. Bench and road tests on the use of 
coal-tar creosote as a diesel fuel oil were studied. Methods of separation of close 
fractions have been applied industrially ; and work done on recovery and methods of 
determination of phenols, and new phenols isolated. G. A. C. 


235. The Protective Value of Asphalt Laminated Paper Against Certain Insects. H. L. 
Sweetman and A. I. Bourne. J. Econ. Ent., October 1944, 37 (5), 605.—Tests have 
been carried out to determine the resistance to various insects (four varieties of 
roaches, silverfish, firebrat, and termite) of a wrapping material consisting of a two- 
ply asphalt laminated kraft paper, the seams of which are sealed with an adhesive 
tape consisting of the laminated paper coated with a bone glue/asphalt emulsion 
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adhesive. The adhesive is moistened with a solvent (dialdehyde and chrome alum) 
before application to the wrapping paper. It may also contain an organic fungicide. 
The laminated paper was found to offer considerable resistance to penetration and 
feeding of most of the insects, the American roach, firebrat, and termite doing the most 
damage. The adhesive formed an attractive food in the raw state, but was less 
attractive after treatment with the solvent. The addition of a fungicide, Dowicide G. 
(pentachlorophenol) to the adhesive did not prevent fungus attack in moist atmospheres, 
but 1% reduced the attractiveness to roaches, though not to firebrat and silverfish, 
while termites did not damage paper in contact with the adhesive containing this 
fungicide. Cc. L. G. 


Derived Chemical Products. 


236.* Chemicals from Natural Gas and Natural Gasoline. J. H. Kunkel. Petrol, 
Engr, June 1944, 15 (9), 70-74.—Consideration is given to the composition of the 
various types of natural gas, natural gasoline, liquefied gases, and refinery gases. The 
products which can be obtained by cracking, oxidation, chlorination, and nitration 
of the lower hydrocarbons up to C, are outlined. 

The industrial value of these products either for direct application or as base material 
for further synthesis is considered. The application of alkylation and aromatization 
processes to natural gas hydrocarbons and their derivatives is also briefly outlined. 
Reference is also made to the preparation of amyl acetate from n-pentane and to the 
value of isopentane in aviation fuel production. R. A. E. 


Coal, Shale and Peat. 


287.* Coal and Chemical Industry. J.G. Bennet. J. Inst. Fuel(War Time Bulletin), 
August 1944, 17 (97), 185-192.—The significant position occupied by carbon in human 
life is demonstrated by tables giving its distribution and consumption in various forms ; 
as coal, petroleum foodstuffs, timber and textiles, ete. Turning to its history, the 
Coal Age covers about 200 years, as compared with 300 generations of recorded history. 
More than half of the coal produced is consumed in heating, and more than one-third 
in steam-raising. Coal utilization processes can be grouped under six heads. 

In the first group are means of separation of bituminous coal into its petrological 
constituents which will leave the carbon structure to a great extent unattacked. 
Coal has remarkable plastic properties, and research into low-temperature processes 
should be made to develop these. 

In the second group of processes the coal is attacked and modified by means which 
do not bring about its complete destruction. A scheme of separation by solvent 
extraction is tabulated; and the oxidation of bituminous coals to give mixtures of 
alkali-soluble and alkali-insoluble compounds is cited; but no successful commercial 
processes are yet available. 

The third group confprises mainly high-temperature coal modification processes ; 
and include those at atmospheric, low, and high pressures; and also organic solvent 
processes. Some 40 million tons are carbonized annually at atmospheric pressure, 
98% of the coal being used in high-temperature processes under atmospheric pressure. 
The products are mainly aromatic hydrocarbons, phenols, and bases, and although 
200 different compounds have been identified in coal tar, the great majority play no 
significant part in chemical industry. A chart is given of the carbon compounds 
isolated from coal-tar. Comparison of coal-carbonization processes with oil-refining 
shows that 80-90% of valuable products are obtained from modern petroleum refining, 
whereas less than 1% of non-gaseous products of coal carbonization are worth more 
than £3 per ton at 1938 prices. Hence there is room for extensive research. So far, 
carbonization at moderate and reduced pressure has not been seriously developed. 

The fourth group of processes involves chemical action, such as hydrogenation by 
the Bergius method. This was an immense technical achievement, but not economic 
in competition with petroleum as a method of producing liquid fuels. There are 
possibilities in the processes involving oxidation of coal by permanganates. 

In the fifth group the coal is completely broken down, such a process being that due 
to Fischer and Tropsch. These processes are wasteful of the basic substance. A 
table is provided showing reaction temperatures, catalysts, and products obtained. 


c 
0 
f 
c 
i 
2 . 
| 


ABSTRACTS, 


The sixth group is devoted to those in which the whole of the coal substance is 
discarded as carbon dioxide, water vapour, and other oxides, and only the heat of 
combustion turned to account, Such utilizations include generation of steam or 
chemical and heating processes, and for generation of electrical and mechanical energy. 
Coal used in generating stations is not economically utilized, as only 25% of the energy 
of combustion is converted to electrical power. 

It is concluded that coal may well become a source of synthetic fibres, resins, 
fertilizers, etc., and that although methods so far developed do not produce organic 
chemicals other than aromatics at prices competitive with petroleum derivatives, there 
is a need for intensive research. G. A.C. 


238.* The Better Utilization of Coal for the Production of Oil and Petrol. J. G. King. 
J. Inst. Fuel, August 1944, 17 (97), 192-196.—The two main carbonizing industries of 
gas and coke manufacture each consume about 18 million tons of coal annually ; 
and in 1938, 600,000 tons of coal were utilized in the production of smokeless fuel. 
In the same year 38-7 million tons of coal were carbonized to yield 1-85 million tons 
of tar, 0-39 million tons of benzole, and 0-59 million tons of pitch; whilst 10-3 million 
tons of petroleum were imported. Fuel oil from tar is made by blending pitch with 
creosote in equal proportions; and an alternative way of using pitch is to carry the 
distillation of tar further by blowing with air and/or steam to give more heavy oils. 
The residual pitch is readily pulverized and fired in the same way as pulverized coal. 
Surplus coal-tar distillates can be refined for use in the diesel engine. By hydrogena- 
tion processes surplus creosote could replace imported diesel oil“and motor spirit to 
the volume of 90 million gallons per annum ; and by maintaining the present efficiency 
in the gas industry the carbonizing industries could produce 120 million gallons of 
benzole annually. There are indications of considerable expansion in the demand for 
gas, electricity, and smokeless fuel after the war. From the carbonization of 40 
million tons of coal annually should be obtained half a million tons of benzole and 
2 million tons of tar. The tar might be used to produce creosote, pitch hydrogenation 
spirit, pitch fuel oil, and hard pitch ; or hydrogenation spirit, diesel oil and pulverized 
pitch. Coal-oil suspensions (‘‘ Colloidal Fuel’’) should account for 800,000 tons, 
and the experience of the practical sea-going trials should suggest even wider use in 
coast-wise shipping. 

Hydrogenation processes should require 35 million tons annually, or about 17% 
of the coal mined, A modern hydrogenation process directly converts coal to oil by 
two main stages of liquid and vapour-phase treatment under a pressure of 250 
atmospheres and a temperature of 400-—480° C. 

Hydrogen is made to react with pulverized coal mixed with heavy oil, the catalyst 
being a tin salt. A crude condensate is separated into spirit, middle oil, and heavy 
oil fractions. The middle oil is again processed, and finally distilled to yield a spirit. 
From 1 ton of coal and 48,000 cu. ft. of hydrogen are obtained 170 gallons of motor 
spirit. To replace imported petroleum, 16 million tons of process coal and 35 million 
tons of coal altogether—that is, about 17% of the total coal won—would have to be 
consumed. Hydrogenation of tars and tar oils would give either chemicals or fuels, 
1 ton of tar yielding about 0-6 tons of spirit. 

Oil can be indirectly produced from coal, involving complete gasification of the coal 
or coke and subsequent conversion of the gas to oils. A variation of the method 
is that known as the Fischer and Tropsch process, using nickel or cobalt oxides as 
catalyst, whereby liquid hydrocarbons are produced from mixtures of hydrogen and 
carbon monoxide derived from the gasification of coal or coke. Production in Ger- 
many is several million tons per annum. The olefines produced in this process form 
the starting point of many chemical syntheses, such as alcohols, solvents, synthetic 
rubber, plastics, detergents, etc. The thermal efficiency of the process is higher than 
the 25% usually quoted, but for the production of chemicals rather than fuels high 
thermal efficiency is not necessary. Lubricating oil of high quality can also be 
obtained by the Fischer-Tropsch process; and a plant of quite moderate size could 
produce a fair proportion of the half-million tons of lubricating oil imported in 1938. 
New processes using coal gas as a basic material for ethylene, propylene, and methane, 
and of the latter from coal measures, are envisaged. The distillation of 5 million 
tons of cannel should give 80,000 tons of motor spirit, 160,000 tons of diesel oil, 200,000 
tons of fuel oil, and 50,000 tons of paraffin wax. Transport producers, steam wagons, 
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and coal-dust engines should account for more coal, although engine design would 
have to be modified to change over from fuels used at present. G. A.C. 


Miscellaneous Products. 


239.* Low Cost Crude Rubber Doubtful Until 2 Years after Liberation. Anon. Nw. 
Petrol. News, 20.10.44, 36 (38), 18.—Appendix A to Rubber Director’s Report (Part 2) 
by E. G. Holt gives a detailed analysis of the cost of production of crude rubber in 
pre-war years in the main producing areas. Depreciation, office expenses, pro(it 
sharing arrangements, estate amortization, currency values, and freight rates are 
taken into account. Costs of production on Malayan estates varied from 12-33 down 
to 2-46 pence per pound over the period 1921-33. The trend of costs on Dutch estates 
was similar, and native producers received less than 4 cents U.S. per pound for the 
1931-36 output. It is concluded that at least two years will elapse before averace 
cost of rubber production can regain former low levels in occupied estates even if 
trees are undamaged. G. A.C. 


240. Contact Pressure Resins. Anon. Chem. T'r. J., 22.12.44, 115, 664.—A new type 
of synthetic resin has been produced in the U.S. from a variety of different products, 
one of the most useful being allyl alcohol. These materials are liquids which may be 
partially thickened or hardened by heating to a thermoplastic state, but on further 
heating at 100° C. in the presence of a catalyst will harden to an infusible state under 
contact pressures (0-5 lb. per sq. in.). They are unique among the thermo-setting 
plastics in not giving off gaseous or liquid by-products on curing, thus simplifying 
moulding operations. The cured resins are hard, infusible, clear, and colourless, 
and have good resistance to abrasion, heat, water, ageing, and chemicals. They are 
produced in the form of castings or laminates, in the latter of which the resin is used 
to impregnate and bond layers of fibrous materials, particularly fibre-glass. At 
present cost is high, but reduction in time of cure and developments in moulding 
methods may reduce this to moderate limits. The resins are used in the construction 
of aeroplane fuselages, and have possibilities in decorative laminates and electrical 
insulation. Cc. L. G. 


MISCELLANEOUS. 


and Processes. Part I. R. G. Lovell. Petrol. Engr, June 1944, 15 (9), 77-78.— 
Fuel and lubricants for land vehicles will probably continue to be the refiner’s chief 
source of revenue. Improvements which have been effected in the manufacture 
of gasoline and the methods adopted for overcoming difficulties which have arisen 
in the past, due to increase in fuel quality required by improved engines are discussed. 
The improved efficiency of engines which may be expected is more likely to result in an 
increased rather than a reduced gasoline demand. 

Consideration is given to the effects of developments on the demand for products 
and to possibilities in construction and design of refinery equipment, with a view to 
ensuring profitable methods of plant operation. One branch of industry which will 
be profoundly affected by recent developments in aviation gasoline, synthetic rubber, 
and toluene manufacture, is the natural gasoline industry. The demand for potential 
products from wet natural gas has now become greater than conventional refining 
methods can supply. Improved fractionation facilities, isomerization processes, etc., 
thus become of prime importance. The utilization of propane, butane, and pentane 
fractions is discussed, and mention made of the merits of repressuring producing 
structures with surplus dry gas. 

A composite diagram of the refinery of the future and a table of physical constants 
of a variety of materials useful in petroleum refining are included. R. A. E. 
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BOOK REVIEWS. 

Peace, Plenty and Petroleum. By Benjamin T. Brooks. The Jacques Cattell Press, 
Vat. Lancaster, Pennsylvania, U.S.A. Price $2-50. 
t2 The author of this work is our well-known American member, Dr. B, T. Brooks 
r in of New York. He has a widespread practice in chemical matters in the States, 
ofit and has been called upon from time to time to advise the Government in petroleum 
are matters. He was recently stationed in South America on matters of national im- 
wn portance. Furthermore, he is the American editor of the ‘ Science of Petroleum.” 
ates A man of high integrity and knowledge, coupled with the wisdom of long 
the experience in oil affairs, his views should be regarded with all seriousness. 
ace It is pointed out in his preface to the volume on *‘ Peace, Plenty and Petroleum "’ 
n if that oil-fuel—oil for the Navy, gasoline for aviation, motor fuel for the Army—is an 
,. absolute essential for all service requirements. 

The book gives an adequate picture of the background and causes of the present 
ype oil situation. Though there is no need for alarm in regard to the supply of petroleum 
cts, in the United States, there has been since 1935 a considerable and progressive 
> be decrease in the rate of finding new oil. It is inevitable, therefore, that the nation 
nee will become more and more dependent on imported oil, for, apart from war-time 
der needs, sufficient oil for peace-time industrial economy cannot be found in the 
ting United States, which consumes more oil products than the rest of the world com- 
ring bined. A series of international conferences regarding the world’s oil supply 
less, and a congressional investigation of the problem are planned. 

one The subject of the book, therefore, is of vital importance. It discusses the past, 

sod present, and future of oil production, and emphasizes the necessity for a serious 
At study of the problems that will confront net only the U.S.A., but all oil-producing 

ling countries. ; 

*heg The chapter headings are suggestive: Petroleum for the Chemist and the 

eal Engineer; Petroleum Substitutes; Petroleum in Peace; Petroleum in War; the 

1. World Oil Map ; Oil in World Power Politics ; Oil in the Post War World. 

It is of some importance that an eminent scientist and technologist should feel 
it necessary, and indeed essential, to embark on a study of the political and economic 
aspects of the oil industry, and this little book can confidently be recommended to 
all who are concerned in the further development and application of what is to-day 

_ the world’s most vital source of energy. A. E. D. 
aoe Science and Salvage. By Claus Ungewitter. Pp. 176. Crosby Lockwood & Sons, 
1944, Price 12s. 6d. 

igen This very interesting book is a translation, by L. A. Ferney and G. Haim, of a 
sed. German book ‘“ Verwertung des Wertlosen ’’ (Making the Worthless Valuable), 
nan which was published in 1938. 

In a short preface to the original work Field-Marshal Goring says: ‘‘ Chemistry 
ucts and technology are the pathfinders of German industry and efficiency.’’ In the 
w to introduction to the English edition, Dr. F. E. Armstrong points out that money 
will spent by the nation on the extraction and recovery of materials in small concen- 
ber, tration in ores or metallurgical residues, or from vegetable and animal waste products, 
atial or from salvaged scrap, would be better used in that way than by keeping men in 
ning idleness ona dole. There is certainly employment and also wealth to be obtained by 
etc., making the worthless valuable. Twelve chapters deal with: Wealth from the air, 
tane the sea as primary raw material, the utilization of low-grade mineral residues, 
cing problems of peat utilization, forestal products, agricultural wastes, the utilization 

of scrap and worn materials, municipal refuse, raw materials from sewage, the 
ants utilization of by-products from chemical manufacturing, and coal ash. 
E. The book is full of interest and suggests many products which will be new to many 


readers. Parts of the book deal with problems already solved and of new processes 
in use, such as the extraction of bromine and magnesium from sea-water, that 
vast storehouse of every element in very small concentration. 

The scheme for the recovery of used lubricating oil, which was initiated in 1937, 
is given as an example of success. About 30% of the total issue of lubricating oil 
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is recovered in certain areas. From this they claim to obtain 20% of petrol (which 
certainly seems very high), 30% of kerosine and 35%, of lubricating oil. 

Much attention has been paid to the working up of low-grade ores. Old mines 
of low-grade ores have been reopened, and produce copper, nickel, tin, cobalt and 
mercury. Coal dust is briquetted by finely broken quartz, pitch, or asphalt being 
saved for more useful purposes. Much attention is being paid to the products 
of the soil and two processes arein use for making sugar from wood. Attention 
was given prior to 1938 to the production of cellulose fibres from such vegetable 
wastes as potato haulms, runner beans, bulrushes, hop-vines, and even lupins and 
ivy. Useful oils are made from tomato skins and pips from the canning factories, 
cork substitute from potato peelings; in fact the claim of the canning factory in 
Chicago, that nothing was lost except the squeaks, seems to be approached. The 
salvage of scrap material has had the attention which it deserves. No less than 
forty towns recover and use sewage gas. 

The last chapter, perhaps the most interesting, deals with the utilization of by- 
products from the chemical industries. 

** Not only the chemical industry and the producers of goods, but also the last 
consumer should exercise economy in all the valuable raw materials and try to avoid 
every source of waste ’’—a piece of good advice which should be taken seriously in 
all countries especially those such as Britain whose mineral resources other than coal 
and iron are so meagre. J. K. 
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OILFIELD EXPLORATION AND EXPLOITATION. 


Geology. 


242. West Edmond Opens Big Area for Hunton. E.G. Dahlgren. Oil Wkly, 18.9.44, 
115 (3), 31.—The West Edmond field of centrah Oklahoma provides the first important 
production on the west flank of the Nemaha granite ridge. It has the deepest and 
most: westerly known Hunton limestone oil production. The most northerly and most 
southerly producing wells are 9 ml. apart. Parts of the field have been defined on the 
east and west. On the east, the Bois d’Are producing section is missing. 126 wells 
have been completed on 40-acre spacing in the Bois d’Are section of the Hunton 
(Devonian). Two wells produce from the Bartlesville, and one from the Oswego. 
There are six dry holes. 

The drilling depth is 6700-7200 ft., and the average drilling time is about 70 days. 
Contract drilling prices range $6-75-7-50 per foot. Details of drilling and completion 
practices are given. 3,208,000 brl. of oil had been produced to 20th August. 

The field was discovered in April 1943. The discovery well found the first and second 
Wilcox sands at 7508 and 7640 ft., respectively, and both were unproductive. The 
Hunton was tested at 6938-6956 ft. The bottom-hole pressure was 3130 Ib./sq. in. 
The field may be 24 ml. long and 5 ml. wide. 

The post-Mississippian erosion removed some of the Woodford shale and chert 
(Devonian or Mississippian), and much of the Mississippi limestone. The Bois d’Arc 
limestone of the Hunton averages 70 ft. in thickness, and is 150 ft. thick in parts. 
Portions of it are dolomitic and crystalline. Estimates place the porosity at 10-15%, 
and the saturation at 50%. An erosional channel has removed much of the Bois 
d’Arc section in one place. There is a similar gulley in the northern part of the old 
Edmond field. No wells have reached the Arbuckle. 

The pressure drop appears to be 1 Ib. per 16,848 bri. of oil withdrawn. Natural 
flow may continue until the pressure falls to 1000 Ib./sq. in. or less. No evidence of a 
water drive has been noted. The gas seems to be coming out of solution. 

Barrow has estimated West Edmond’s reserve as 117,000,000 bri. in August 1944. 
‘Another estimate gave 144,000,000 brl. 

A geological map, isopach map, and cross-section are included. G. D. H. 


243. Prospects Favourable for Deeper California Production. A. Gregersen and F. 8. 
Parker. Oil Wkly, 25.9.44, 115 (4), 34.—The risks involved in deeper zone exploration 
are less than in wildcatting for a new field, since the structural hazard is materially 
reduced. The main problems concern source and reservoir rocks. 

Eocene formations appear to offer most of the untested prospects for deeper zone 
production in California. Commercial production has been obtained from the Eocene 
in the San Joaquin and Sacramento Valleys, and in the Ventura Basin, while there have 
been showings in the Santa Maria and Los Angeles Basins. Gas has been produced 
commercially from the Cretaceous in the San Joaquin and Sacramento Valleys, while 
oil has been obtained at Coalinga. The ‘‘ basement ”’ rocks also offer possibilities. 

A number of fields in the Los Angeles Basin have not completely penetrated the 
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Miocene Section. The bulk of the production is from the uppermost Miocene. In 
two instances production is from the Middle Miocene. ‘The north-eastern part of the 
Los Angeles Basin seems best for Eocene prospects. 

On the east side of the San Joaquin Valley the basement has been reached in most 
fields. On the west side the recent discovery ‘of Eocene production in the Antelope 
field has enhanced the deeper prospects for Eocene production in other fields on the 
west side, 

In the Ventura Basin one of the most prominent untested possibilities is that of 
accumulation below the major thrust faults bordering the Santa Clara River Valley. 
Deeper possibilities in the Santa Maria Basin fields are largely concerned with accumu- 
lation below the Monterey (Upper Miocene), where oil from Miocene shales has had a 
chance to migrate into such older rocks. 

Most of the gas fields in the Northern District have penetrated and tested beds of 
Upper Cretaceous age. In some of these fields only the uppermost Cretaceous sands 
have been found productive. 

The possibilities of the various fields are briefly discussed, and tables give the pro- 
ducing horizons and the greatest depths attained in the different fields. A series of 
maps are included. G. D. H. 


244. Exploration Increased; August Record Good. L.J. Logan. Oil Wkly, 25.9.44, 
115 (4), 52.—During August, exploratory completions averaged 97 per week in U.S.A., 
and there were 91 successful exploratory wells, at least a dozen of which are of special 
interest. The Eylau field of East Texas (Bowie County) provided the State’s first 
Smackover limestone production. In West Texas, the Crossett field was opened by 
the State’s first Devonian producer. The Charlotte field of Atascosa County, South 
Central Texas, opened a new region of Edwards limestone production. The South 
Tyler field of Smith County, East Texas, appears to be a major find. Oil is obtained 
from the Rodessa at 9919-9929 ft., and there are four prospective pay zones between 
9556 and 9961 ft. The Fullerton field of West Texas had a 1 }-ml. extension, and a new 
deeper pay. 

An important gas area was opened in Barlow County, Kansas. New oilfields in 
Clay and Richland Counties were among Illinois’ dozen discoveries and extensions. 
The Fork field of Mecosta County, Michigan, was extended considerably. A gas 
discovery was made in Solano County, California, and a rich new zone was opened in 
the Rio Vista field. 

An average of 81 wildcats per week have been completed in U.S.A. during the fitst 
eight months of 1944. In the corresponding period of 1943 the figure was 67. 
18-5% of this year’s completions have been successful, compared with 179% in the 
same period of 1943, but the increase in oil discoveries has been less than for gas and 
distillate discoveries. P 

The August new discoveries and extensions are listed with pertinent data. Tables 
summarize the exploratory drilling resylts by States and districts for August, and for 
the first eight months of 1944, and give some comparative totals for 1943. 

G. D. H. 


245. Colombia Is Active both in Development and Exploration. W. A. Sawdon. 
Petrol. Engr, October 1944, 16 (1), 78.—Despite equipment shortages, wildcat, drilling 
has gone on in Colombia, and when the situation becomes easier exploratory work will 
increase. Production is obtained from La Cira, Infantas, Petrolea, Tres Bocas, 
Socuavo, Rio de Oro, Casabe, El Dificil, and Aguas Claras. 

Shortage of tankers has caused the Colombian production to be seriously restricted 
during the past two years, but the output is rising, and was 13,000,000 brl. during the 
first half of 1944. The present potential of the producing fields exceeds export 
facilities. Two pipe-lines with a total capacity of nearly 30,000,000 brl./year serve the 
two main producing areas. A refinery at Barranca Bermeja has a capacity of 14,000 
brl. /day. 

If oil is discovered in the Llanos region a considerable transportation problem 
will arise. 

North of Petrolea, drilling is proceeding in the’Tres Bocas and Socuavo pools. 
The structural conditions are nof known with certainty, and there may only be one 
structure, with producing zones at 4500-5000 ft. and 8500-9000 ft. The Tibu area 
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also produces. At present there is no activity at Rio de Oro. Twenty wells have been 
completed at Casabe at depths of 4000-7000 ft., and development is proceeding. 

Three wells have been drilled at El Dificil to depths of 5500-6000 ft. A well to the 
south obtained a little oil and gas. A little oil has been found in one of three wells 
drilled on the Las Monas structure, east of Aguas Claras. A producer, whose depth 
was about 6000 ft., has been completed on the Cantagallo concession, near Puerto 
Wilches. Shallow showings are reported in a wildcat near the Sinu River, 50-60 ml. 
from its mouth. G. D. H. 


246. The West Edmond Oilfield. D. McGee. Petrol. Engr, October 1944, 16 (1), 
227.—The West Edmond field lies on the west flank of the Granite Ridge, west of the 
Oklahoma City, Britton, and Edmond fields. The-discovery well was brought in in 
April 1943, flowing 522 brl./day from the Hunton. The bottom-hole pressure was 
3110 Ib./in.* 

The surface beds are of Lower Permian age. The Pennsylvanian has several 
persistent limestones and a few thick sand bodies in a grey shale series. The post- 
Mississippian erosion did not remove the whole of the Mississippian beds at West 
Edmond, and Mississippian limestone is found. The Chattanooga shale is dark and 
bituminous. Production is found chiefly in the Bois d’Arc member of the Hunton. 
This, the topmost part of the Hunton, wedges out to the east. Few wells have gone 
right through the Hunton. Beneath are the Sylvan shale, Viola limestone, Simpson 
dolomite, and Wilcox sand. 

The oil and gas are trapped by thinning of the producing zone to the east, with slight 
north-south arching. The dip is about 150 ft./ml. 

The geological history of the area is briefly described and illustrated by @ series of 
diagrams. An old stream channel cut through the Bois d’Arc member in part of the 
area. 

Apart from the wells giving oil from the Bois d’Arc, three produce from a Pennsy|- 
vanian sand, and two from the lowest part of the Hunton. 

After acid treatment the average initial production of the Bois d’Arc wells is 1200 
brl./day. All except two of the 164 wells flow naturally. Recent completions have 
had gas-oil ratios ranging 515-1400 cu. ft./brl. 

The Bois d’Arc has porous streaks. 

The production practices are described, as are drilling practices, hazards, and con- 
servation practices. 

The principal source of energy for oil production seems to be dissolved gas, not water 
advance. 

6560 acr®s have been developed to date; proved acreage amounts to 20,700 acres, 
and there is 8300 acres of possible production. It is expected that reserves will exceed 
100,000,000 brl., and may possibly reach 175,000,000 bri. 

The West Edmond discovery may lead to further examination of the east and north 
rims of the western Oklahoma basin, where the Hunton is similarly — or wholly 
truncated. G. D. H. 
247.* Prospective Colombian Discovery Is Reaming. Anon. Oil Gas J., 28.10.44, 
43 (25), 51.—The Colombian wildcat, 1 Floresanto, has had a shallow oil showing, and 


was reaming at 2218 ft. 5 Cantagallo, in the Magdalena Valley, was abandoned at 
7059 ft. * 


On the Barco concession 10 Socuavo is testing at 5384 ft. 
In Venezuela 8 Guario, in the San Joaquin area, is testing at 10,735 ft. 
A test on Prince Edward Island, Canada, is drilling at 9775 ft. G. D. H. 


 248.* Prince Edward Island Test Drilling at 10,000 ft. Anon. Oil Gas J., 28.10.44, 
43 (25), 58.—The objective of the wildcat being drilled in Hillsborough Bay, off 
Prince Edward Island, is the Mississippian, expected at 12,000 ft. The well has now 
reached approximately 10,000 ft. G. D. B. 


249.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 28.10.44, 48 (25), 


the week ended 21st October, 1944. The completion results are summarized by 
States and districts. G. D. H. 
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250. Willamar Field Becomes Major Development. G. O. Ives. Oil Wkly, 30.10.44, 
115 (9), 20.—The Willamar field of Willacy County, South-west Texas, is on an 
anticline, and will probably have a producing area of 10,000 acres. Production is from 
the upper 200 ft. of the Frio. The oil-sand is interbedded with shale, the effective 
sand totalling 50-60 ft. The gas-oil contact is at a depth of 7845 ft., and the oil 


water contact at 7954 ft. The present known reserve is estimated to be 70,000,000 ; 


bri. 56 producing wells and a dry hole had been completed up to the end of September. 

The structure was worked out by the reflection seismograph in 1935, and the dis- 
covery well was completed in November 1940, after drilling to 9002 ft. Completion 
was at 7620-7678 ft., after the well had almost been abandoned as useless. 

The early oil outlet was by trucks, then by tank-car, and later by pipe-line. 

One of the main difficulties in development has been that of suitable water supplies. 
Steam rotary rigs are employed. Wells take 40-45 days to drill and cost about 
$56,000 each. The entire sand section is perforated because permeabilities are low. 
Development is on a staggered 40-acre pattern, to allow 20-acre spacing if future 
performance requires it. The daily output allowed is about 5600 bri. 

The Lower Frio has not really been tested, but 7 ml. to the west a wildcat found 
sandy beds at 4600 ft. in the Frio. G. D. H. 


251. Jarahueca Field Studied by American Companies. Anon. Oil Wkly. 30.10.44, 
115 (9), 58.—Twelve producing wells have been completed in the Jarahueca field of 
east-central Santa Clara Province, Cuba, since its discovery in October 1943. The 
well logs show an almost continuous section of serpentine down to the producing 
zone, where oil is in a fractured serpentine. The oil is essentially of distillate quality, 
and can be used as low-grade motor fuel without special processing. G. D. H. 


252. Pando Wildcat Abandoned. Anon. Oil Wkly, 30.10.44, 115 (9), 58.—Pando 1, 
in central Anzoategui, has been abandoned at 6900 ft. It is 8 ml. from the main 
Oficina field and the undeveloped Areo discovéry. G. D. H. 


253. Russians Negotiating for Iran Exploration Rights. Anon. Oil Wkly, 30.10.44, ~ 


115 (9), 58.—Russia is negotiating for exploration rights in Iran near the Caspian. 
The Sainan area east of Teheran is of special interest, for a Russian company completed 
a discovery well there before the Revolution, but no further drilling has been done. 
The nearest commercial production is at Chikishlar, 150 ml. to the north, in Russia. 
A wildcat struck oil near Asterabad, on the Russian side of the border, several years 
later, but this also was not developed. G. D. H. 


254.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 4.11.44, 43 (26), 147.— 
Seventy-six wildcats were completed in U.S.A. in the week ended 28th October; 1944 ; 
11 of them found oil and 4 found gas. 

The completion results are summarized by States and districts. G. D. H. 


255*. Postwar Section: Supply. Anon. Oil Gas J., 18.11.44, 48 (29), 58.—It is 
estimated that the world crude-oil output will total 2,504,525,000 brl. in 1944, nearly 
200,000,000 brl. more than in 1943. 

Venezuela’s output may be about 925,000 brl./day at the end of 1944, if the demand 
continues, and it can be expanded to 1,000,000 brl./day. Colombia’s production has 
increased to 66,000 brl./day, and can be raised to 80,000 brl./day when pipe-line 
facilities are completed. 

Iraq is delivering 84,000 brl./day by the pipe-line system, and plans are being 
considered for doubling the pipe-line capacity after the war. Iran is estimated to be 
producing 285,000 brl./day. Construction is under way which will increase the 
refinery capacity to 400,000 brl./day. Bahrein refines 20,000 brl./day from the island, 
and a little imported from Arabia. The refinery capacity is to be expanded to 55,000 
brl./day. The additional crude will be obtained from Saudi Arabia. A large new 
refinery is being built at Ras Tanaru, Saudi Arabia, and when this is completed the 
output of Bahrein and Saudi Arabia will be raised to 100,000 bri. /day. 

Kuwait and Qatar have large oil reserves, but are not producing commercially at 
present. 

The U.S.S.R. output is generally estimated to be 600,000 brl./day. New fields are 
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known to have been discovered in recent years. Rumanian production has ranved 
100,000—140,000 bri. /day in recent years, and is unlikely to be increased until there has 
been an opportunity for exploration and development in new areas. 

The Dutch and British East Indies may now be producing only a third of thoir 


1942 output of 175,000 hrl./day and a considerable time will be required for rehabili- 
tating their fields after the war. 


Austria is credited with 30,000 bri./day, and Hungary with 15,000 bri. /day. 
Mexico requires exploration and development before the production can be materially 
increased. Poza Rica provides a large part of the present output. Trinidad’s output 
of about 60,000 bri./day cannot be raised without the discovery of new fields. A 
similar state of affairs exists in Canada, except for the Fort Norman area. 
G. D. H. 


256.* Postwar Section: Reserves. Anon. Oil Gas J., 18.11.44, 48 (28), 61.—The 
world’s proven oil reserves are estimated to be a little over 50,000,000,000 brl. Rather 
more than half of this is allotted to the Western Hemisphere. Recent discoveries in 
Venezuela have raised the reserves from 5,600,000,000 bri. to 8,000,000,000 brl. The 
Persian Gulf reserves are estimated at 15,500,000,000 brl., with an equal quantity 
indicated in fields not yet fully explored. Russia’s reserves are placed at 5,700,000,000 
brl., but are likely to be two or three times this amount. 

In the Persian Gulf area the rate of withdrawal is 1 bri. to 134-6 brl. of proven 
reserves ; in North America the ratio is 1 brl. to 11 brl. of reserves, and in South 
America 1 brl. to 25 brl. of reserves. 

In the post-war period much refinery construction will take place in Venezuela. 

Much rehabilitation will be necessary in central Europe and in some Asiatic areas. 

G. D. H. 


257.* Postwar Section: Exploration. Anon. Oil Gas J., 18.11.44, 48 (28), 66.— 
14,000,000,000 bri. of oil must be found by exploration in U.S.A. before the end of 
1950 if the ratio of reserves to current production is to be maintained. This rate of 
* discovery has been.attained in the past. 

In the post-war period wildcatting in U.S.A. is expected to average 8% less than in 
1944. A substantial increase in wildcatting is predicted elsewhere. 

A considerable expansion in the practical applications of the theories of reservoir 
control is expected. 

The use of geophysics will be expanded after the war and geophysical data will be 
more completely correlated with geological data. The reflection seismograph and 
gravimeter will continue to be the most widely used geophysical instruments. The 
best results will be obtained if they are employed in their respective fields of optimum 
service, detail, and reconnaissance. In both cases better interpretation rather than 
better instrumentation is required. In both fields the war has retarded normal 
progress. If the cost of surface surveys can be reduced gravimetric work will be much 
cheaper. 

The mobile mud-logging unit will probably be more widely used after the war. 
It is claimed that this will detect one part of oil in 100,000 parts of mud, and gas in 
quantities as little as +}, cu. ft. per hour released from the mud. Radioactivity well 
logging will be valuable in reworking old areas and in detecting pays in thick lime- 
stones where ordinary electrical logging is not particularly satisfactory. 

It is generally agreed that all geological and geophysical data must be combined and 
intensively studied to facilitate the discovery of stratigraphic traps. There*must be 
imaginative thinking and a willingness to risk many dry holes. G. D. H. 


258.* Centre of Production Shifting from U.S., Geologists Told. L. P. Stockman. 
Oil Gas J., 18.11.44, 43 (28), 190.—The-centre of oil production is shifting from U.S.A. 
to the Far and Middle East, according to Mortinter Kline. With water transportation 
charges at 40-60 cents/brl., crude, refined oils could be delivered in U.S.A. from 
these regions at about $1-75/brl. These distant reserves will be all important in the 
event of another war. 

Colombia has at least six petroliferous provinces: Magdalena Valley ; south-west 
of Lake Maracaibo ; the Llanos of the south-east ; the Caribbean coastal area; the 
Goajira Peninsula, and the Pacific Coast region. At present the first two are the most 


a im 
Ce 
ar 
Th 
ol 
yi 
25 
Gr 
Ca 
ou 
Ri 
Ce 
di 
of 
m 
w 
re 
2 
9 
t 
( 
( 
| 


The 
ther 
in 
The 
tity 


ven 
uth 


ela, 


ABSTRACTS. 


important. Cretaceous limestones and shales are extensively developed east of the 
Central Cordillera, and are highly petroliferous. Oil seepages and mud volcanoes 
are common in the Goajira and Pacific Coast areas, but little is known of the structure. 
The Eocene and Oligocene are productive in the Middle Magdalena Valley. The 
Oligocene produces in the Lower Magdalena Valley area. The Cretaceous and Tertiary 
yield oil from faulted anticlines south-west of Lake Maracaibo. G. D. H. 


259.* Exploratory Activity, and Oil and Gas Discoveries in California 1944. A. I. 
Gregersen. Oil Gas J., 18.11.44, 48 (28), 193.—During the first nine months of 1944 
California had 24 wildcat discoveries of oil, and 31 successful new pool tests and 
outposts. There were 6 wildcat gas discoveries, and a new deeper pay was found at 
Rio Vista. - However, the amount of oil discovered was not impressive, and at present 
California is drawing on oil reserves at a rate five times as fast as new reserves are being 
discovered. 

At Jacalitos North-west, Fresno County, an oil-well has been completed in the 
Temblor. In Kern County, a 1000-brl. well has been brought in in the Carneros sand 
(Middle Miocene) at 3456-3485 ft. Only 8 of the remaining 22 discoveries seem to be 
of commercial importance at present. These are enumerated. 

A new pool has been opened in the San Miguelito field of Ventura County, in Pliocene 
sands at 7225-7700 ft. 

The 6 wildcat gas discoveries are of commercial importance, and 4 may become. 
major gas-fields. These discoveries are briefly described. 

188 wildcats have been completed in California during the first nine months of 1944, 
whereas in the whole of 1943 186 wildcats were completed. During 1944 the new 
reserves discovered are estimated to be about 7,500,000 brl., while new pool tests and 
extensions may have proved five or six times the amount of reserves added by wildcats. 

G. D. H. 


260.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 18.11.44, 48 (28), 
285.—During the week ended 11th November, 1944, 79 wildcats were completed in 
U.S.A., 11 found oil, 2 found distillate, and 2 found gas. The completion results are 
tabulated by States and districts. G. D. H. 


. Wildcatting Falls Short of Indicated Need. L.J. Logan. Oil Wkly, 27.11.44, 115 
(13), 58.—There are indications that 4850 exploratory wells will be completed in U.S.A. 
during 1944, but the objective was 5000. Drilling generally is going according to plan, 
and 24,000 wells of all types should be completed. In the first ten months of 1944 the 
average of 83 wildcat completions per week was 18-5% above the 1943 level; for all 
drilling the increase was 27:5%. 

Economic and physical factors have worked against the completion of the required 
amount of exploratory drilling. Insufficient incentive has had its effect, and the lack 
of new reserves is now forcing excessive, uneconomic, wasteful operation of many wells. 

The deficiency of exploration seems likely to continue in 1945. P.A.W. has called 
for 5000 wildcats in 1945, and a total of 27,000 completions, against 24,000 in 1944. 
5000 wildcats in 1945 may not be adequate to provide the required reserves. 

Total oil discoveries in 1944 have been only 10-9% higher than in the same period of 
1943, and oil-field extensions have risen by less than 1%. There are signs that it is 
becoming increasingly necessary to resort to the more risky and more expensive 
drillingof entirely new areas. 

During October, 1944, one of the more important strikes was in Pratt County, 
Kansas. This possible major strike is along the Coats and Sun City trend. 

Clear Fork production has now been discovered in New Mexico, in Lea County. 
There are possibilities that this pay will provide deeper production in or near other 
fields. Oklahoma had nearly a dozen discoveries and extensions. A new field in 
Lincoln County may cover 1800 acres. Huntgn lime production has been found in the 
shallow Graham field of Carter County, and this may lead to deeper drilling in other 
fields of southern Oklahoma. West Edmond was extended 1 ml. south, and the Hugo- 
ton gas-field was extended 4 ml. north. 

In Montague County, North Texas, production has been found in the Viola at 
6715-6730 ft. A discovery in Ward County, West Texas, is expected to develop into 
a good field. 


~ 

wed 

has 

hoir 
bili- 

ially 
bput 
A ; 

__| 

| of 

of 

nin 

voir 

| be 

The 

jum 

han 

mal 

uch 

var. 

8 in 

vell 

me- 

and 

jion 

‘om 

the 

vest 

the 

ost 


88a ABSTRACTS. 


A table summarizes the exploratory completion results in the first ten months of 
1944, and the new oil- and gas-fields, new pay horizons and extensions discovered in 
October, 1944, are listed, with location, producing formation, depth, method of dis. 
covery, and other data. G. D. H. 


262. Texas Halts Operations on Venmaion Wildcat. Anon. Oil Wkly, 27.11.44, 
115 (13), 64.—The wildcat on a local structure along the Temblador—Caritos trend, 
north-east of Tucupita, in Delta Amacuro, has been stopped at 9244 ft. 

G. 


263. Wells on Qatar Peninsula Planned by Iraq Company. Anon. Oil Wkly, 27.11.44, 
115 (13), 64.—Tests are té be drilled near the west side of the Qatar Peninsula. The 
principal structure along the west coast is directly in line with the se structure 
on Bahrein Island. 


264.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 2.12.44, 43 (30), 
113.—61 wildcats (8 finding oil and 1 finding gas) were completed in U.S.A. during the 
week ended 25th November, 1944. The completion results are summarized by States 
and districts. G. D. H. 


265. Colombia Floresanto Wildcat is Below 3600 feet. Anon. Oil Wkly, 4.12.44, 116 


(1), 62.—Floresanto 1 in western Bolivar Province, Colombia, has now reached a depth 


of over 3600 ft., after several unsuccessful fishing jobs. G.D.H 


Geophysics and Geochemical Prospecting. 


266. Radon Emations Outline Formations. E. Sterrett. Oil Wkly, 25.9.44, 115 (4), 
29.—A radioactivity survey prior to drilling potential extension wells in shoestring 
fields may determine the limits of the sand within the allowable spacing by crossing 
the shoestring every 330 ft., and finding the radioactivity values across the sand. 
Within the producing area the values are uniform, but at the edge the values increase, 
often doubling. Wavering or termination of the sand may thus be discovered. 

If basic data can be obtained from producing wells, radioactivity determinations 
can be used to locate the oil-water contact, case the values increase rapidly once the 
oil-water contact is crossed. 

The Wilcox of Oklahoma has many ‘ a IR nearly all of which contain water. 
Radioactivity measurements have proved satisfactory in selecting the.most favourable 

** pimples ”’ for drill-stem tests. Uniformity of values across a ‘‘ pimple ”* is evidence 
against drilling. If a change in value is observed, two holes should be drilled, one 
on each side, to test the significance of the change. 

Radioactivity measurements may be employed to find the trend of a fault after it has 
been cut by a well. When the fault has been delineated by a radioactivity survey, a 
seismic line parallel to the fault will show any closure against the fault, with a minimum 
of effort. 

While radioactivity surveys do not find oil, they are useful for deliminiting work, 
and for eliminating drilling for determining trends, faults, etc. G. D. H. 


267. Geophysics—Vanguard of South America’s Future Oil Production. «W. A. 
Sawdon. Petrol. Engr, October 1944, 16 (1), 120.—Surface conditions vary widely in 
South America. The seismograph is more widely used than any other instrument for 
geophysical operations, but the gravity meter and the magnetometer are being applied 
in several areas. Most of the work aims at delineating large features. 

In Venezuela, further exploratory work is being carried out in the producing area 
of the east, and to the west and south ig the Orinoco basin. 

Colombia is probably the most active country from the point of view of geophysical 
prospecting, the seismograph, gravity meter, and magnetometer being used. Much 
work is proceeding in the Middle and Lower Magdalena areas, and in other valleys 
extending from the coast. Work is also going on near the Ecuador boundary 

In the last few years extensive geophysical prospecting has been carried out in the 
areas of Brazil with the more favourable oil prospects. One of the best areas is in the 
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extreme west near the Aguas Calientes field of Eastern Peru. Transportation is one 
of the major problems of this area. Some wells are being drilled near Bogota. -Exten- 
sive geophysical surveys are being made, and exploratory wells are being drilled around 
Bahia and Maceio, along the Atlantic coast. There is also geophysical activity in the 
Parana area, south and west of the Amazon delta, and along the north-east coast. 

Geophysical work is being done in Chile, and some years ago work was carried out in 
the Guianas, . Geophysical work is proceeding in Argentina. .G. D. H. 


268.* The Interpretation of Earth-Resistivity Measurements. M. Muskat. Petrol. 

Tech, November 1944, A.I.M.M.E. Tech. Pub. No. 1761, 1-7.—R. W. Moore’s method 
for determining subsurface interfacial depths by meansof integrated curves of apparent 
resistivity is analysed theoretically. It is found that the only unique tangents that 
can be drawn to such curves are the asymptotes at infinite electrode spacing, and the 
tangents through the origin at vanishing electrode spacing. Explicit expressions are 
derived for the relationship between the electrode spacing at the points Of intersection 
of these tangents and the thickness of the surface strata as a function of the con- 
ductivity parameters for the two-layer and three-layer earths. It is found that in all 
cases the electrode spacing at the points of intersection will exceed } of the thickness 
of the-surface layer, and may even become indefinitely large as the resistivity of the 
deepest layers increases as compared with that of the surface layer. These results do 
not agree with the empirical findings of Moore that the intersections of the tangent 
lines fall at an electrode spacing very approximately equal to the thickness of the 
surface layer. G. D. H. 


Drilling. 


269.* Heater is Essential Part of Butane Fuel System on Drilling Rigs. H. F. Simons. 
Oil Gas J., 25.5.44, 43 (3), 77.—This article describes the features of the design of a 
satisfactory butane fuel system for the drilling rig. It points out that by providing 
butane heaters for each engine, ample heating of the fuel is assured when one or more 
of the engines is shut down. These heaters may be permanently installed on the skids 
of the individual engines. A. H.N. 


270.* Cementing Method Developed to Seal Perforations in Deep Wells. Anon. Oil 
Gas J., 5.8.44, 43 (13), 53.—The method developed for cementing perforations is not 
direct. ° Typical is the history of one well in which casing was run through an irregu- 
larly saturated section of the Ellenburger. In this well a series of perforations was 
made in the saturated section, but on test there was an excessive volume of water with 
the oil. It was decided to squeeze these perforations and re-perforate higher in the 
well for further testing. After killing the well, a cement retainer, permitting the well 
to be tested prior to running the cement, was set between 20 and 30 ft. above the 
perforations. The mud in the tubing was displaced with water and the well swabbed 
back in. It was then allowed to flow, making whatever it would, for 18-24 hours. By 
this method the formation fluids clean the drilling mud from the pay areas exposed by 
perforations. After the well has been allowed to flow, a batch of 250-500 gal. of mud 
is lubricated to the retainer and into the formation. The action of the acid is to enlarge 
the avenues in the formation already cleaned of mud and cuttings and to provide an 
enlarged void space for the cement. Normal acid has been used in some of these 
operations, but best results appear to be with mud-acid type. Water is used to chase 
the mud-acid, displacing it into the formation. Following this a slurry of 50-100 sacks 
of cement is squeezed. Normally a pressure exceeding 6000 lb. is required. Drilling 
mud is used above the cement for adding weight. By using weighted mud instead of 
water, an additional pressure is exerted against the cement without changing the 
pressure to the depth of the formation. This is usually about 2000 lb. over normal 
hydrostatic pressure, with water weighing 8-3 lb./gallon. The procedure reduces the 
demands made on surface equipment. A. H. N. 


27L* Horizontal Drilling from Vertical Hole Pioneered in California. L. P. Stockman. 


Oil Gas J., 12.8.44, 43 (14), 58-59.—The Zublin method of drilling side holes in any 
direction from a vertical hole is described. The drilling of side-hole wells is accom- 
plished by the use of a 6}-in. hydraulically driven gyratory bit, one or more lengths 
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of helically slotted, flexible, resilient drill-pipe, a limited amount of auxiliary equipment, 
@ conventional string of drill-pipe, and surface power equipment. The helically 
slotted members consist of 4}-in. 0.d. drill-pipe of straight and curved sections. The 
drill-pipe is orientated into the hole, and the inventor sees no reason why inclination 
readings cannot be taken, if so desired. Circulation is maintained through this spirally 
slotted pipe by the use of an internal rubber member. Use of the rubber member is 
necessary, as the bit is actuated by a hydraulic turbine working on pressure applied 
against the drilling-fluid column at the surface, and also because of the necessity of 
jetting drilling fluid at the point of bit contact with the formation. The turbine, 
shanks, and bit assembly are compact, as the peculiar cutting action of the high-speed 
bit permits the use of a short turbine. The internal rubber member is inserted in the 
flexible section of the drilling string and securely anchored. In order to insert this 
member, both ends of the drill-pipe are cut out and subsequently streamlined and 
welded. The rubber internal section is adequately anchored inside the welded sections 
containing the male and female ends. One section of drill-pipe threads directly into 
another. The flexible section of the drilling string is fabricated out of conventional 
drill-pipe by cutting a spiral slot along the length of each section. The number of 
spirals made in a given 20-ft. section of drill-pipe determines the degree of flexibility : 
the greater the number of spiral slots, the greater the amount of flexibility and resili- 
ency. Several degrees of flexibility are necessary in a single operation if a combination 
straight and curved hole is desired. In order to enable the bit assembly and turbine to 
drill laterally from a vertical hole, or get through a window in a cased wall, a curved 
section of flexible slotted pipe is used. This section, which has been bent and slotted 
after heat treatment, and is therefore not under tension, is introduced into the well as a 
straight section by use of a mandrel. When the point is reached at which the side-hole 
drilling is to be started, the mandrel is removed with an overshot run inside the drill- 
pipe on a line. When the mandrel is removed, that portion of the flexible pipe re- 
sumes its normal curved condition. It is this curvature in the flexible pipe that 
permits the bit and turbine assembly to depart from the vertical hole in an arc. 

- An experiment was made in which a rat-hole continued in an are so that the bit 
appeared at the surface again, 60 ft. away and within 10 ft. from a gape _ 


272.* Use of Cylinders in Directional Drilling Important Contribution to Technique. 
~L. P. Stockman. Oil Gas J., 16.9.44, 43 (19), 77.—The method described consists of 
drilling within an imaginary cylinder projected from the surface to the final prede- 
termined subsurface point. This method has two particular advantages whiqh are 
becoming more pertinent with each new deflected well in areas of concentrated drilling. 
(1) By controlling the directionally drilled hole within a prescribed cylindrical radius, 
the operator runs little risk of damaging neighbouring wells. (2) Confinement of the 
directionally drilled hole within a projected cylinder creates a permanent record for 
future guidance, showing operators the subsurface zones of danger to be avoided in 
order to prevent damage to or from previously completed wells. 
The outline of the cylinder, which may have any reasonable radius, is plotted from 
the surface to the completion point before drilling is started. These cylinders outline 
the course of the projected hole within a given radius, usually 100 ft., and operators 


require that drillers or contractors keep the hole within the limits of the cylinder. - 


Thus the drift, direction, and degree of inclination are defined and regulated within 
prescribed limits. In addition to the outline of the cylinder from a vertical and hori- 
zontal standpoint, some operators outline the periphery of the cylinder and check 
closely to see if the drift is in any special direction. When the hole is surveyed, the 
reading is placed at the proper point in the pre-plotted cylinder. Thus, operators 
may determine whether the hole is following the predetermined course as drilling 
progresses. A record recently established by a California prospector is indicative of 
the advance in directional drilling and the almost unlimited possibilities of applying 
this technique to exploratory operations. This record was established in a wildcat 
well which showed a deflection of 5072 ft. in a measured depth of 7027 ft. and a vertical 
depth of 4327 ft. The drift angle was approximately 60°. It is believed that this is 
the first hole to show a deflection in excess of 5000 ft. Deflection was started at 300 
ft., where the first whipstock was employed. A second whipstock was used at 870 ft., 


and the third and last was set at 1221 ft. A brief study of the method of controlling 
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the deviation of directionally drilled wells is given. The practices of operators and 
contractors in specifying cylinders for drilling are outlined. A. H.N. 


273.* Abnormal Pressures Create Drilling and Completion Problems in Deep Test. 
E. H. Short, Jr. Oil Gas J., 30.9.44, 43 (21), 70.—The recent drilling of I. A. H. Gray 
in Webster Parish, Louisiana, by’ the Cotton Valley Operators Committee presented 
a number of difficult problems which required considerable engineering ingenuity to 
surmount. Drilling of the well to a depth of 7600 ft. was of a routine nature. How- 
ever, from this point on to total depth of 10,681 ft., the frequent loss of circulation, 
combined with abnormal gas pressures, present hazards which, at times, threatened 
successful completion. The paper describes the precautions taken and practices 
adopted to overcome these troubles. A. H.N. 


274.* Modern Drilling. Salient Features of Wilson Super Titan Rotary Rig. Anon. 
Oil Gas J., 30.9.44, 43 (21), 84-85.—This is a new series in the Oil & Gas Journal, 
which deals with the newest developments in rotary rigs. This paper gives photographs 
and specifications of the Titan and Super Titan mechanical rotary rigs. A. H.N. 


275. Plastics Promise More Aid to Oil Industry. A. R. McTee. Oil Wkly, 2.10.44, 
115 (5), 30-32.—The most direct application of plastics in the oil industry is in its use in 
plug-back work (see paper by E. B. Miller, Oil Wkly, 19.6.44). The plastics used for 
plug-backs can be controlled in temperatures ranging from 80° F. to 280° F. Catalysts 
control the setting time. Qualities of neat cement are approached by the plastics 
which has a tensile strength of 240 lb./sq. in. and a compressive strength of 1900 lb. 
The solid plastic is also chemically inert and insoluble in crude oil, brine, fresh water, 
and other materials usually found in oil-wells. It is suggested that future uses may 
include selective plugging in lime-fields for acidizing, using the electric pilot ; selective 
plugging for gas-oil ratio control; shut-off for water-sands in cable-tool areas to 
eliminate extra strings of pipe; tamp for nitro-glycerine shots; sealing bridge plugs ; 
sealing annulus between two casing strings to protect from corrosive waters; place 
plastic around shoe-joint when cementing casing; setting blank liners; repair leaks 
in casing; selective control of injection zones. 

Other present-day uses of plastics are discussed, in connection with pipes, valves, etc., 
where liners may be of advantage. A. H.N. 


276.* Independent Electric Rotary Drive for Steam Drilling Rig. N. Williams. Oil 
Gas J., 7.10.44, 43 (22), 63-65.—Electrical equipment is described which possesses the 
following advantages: (1) The drive bushing on the rotary never bounces. This 
substantially reduces wear and tear on both the bushing and the kelly as compared with 
the bouncing usually occurring when the rotary is driven by an engine and chain. 
(2) The pipe can be turned at any speed that the condition of the pipe and kelly will 
permit without the usual extreme vibration present when the rotary is driven by a 
reciprocating engine. (3) Where fuel is an item, considerable saving is effected by the 
lower water rate on the turbines as compared with that of a reciprocating engine. 
The turbine operates with 29 lb. steam pressure /horse-power hour, or 40 Ib. /kilowatt 
hour. (4) Chain and sprocket wear on the draw-works is saved as the drive from the 
draw-works to the rotary is eliminated. (5) The mental hazard to the drilling crews 
caused by the extreme noise of chain and sprockets is removed. 

Disadvantages of this type of equipment are: (1) Initial investment is greater than 
with an engine or engine and chain drive. (2) Additional transportation is involved 
in moves owing to the two units, and also the extra auxiliary equipment, such as the 
ventilating ducts and conductor and wiring. (3) Slightly increased time also is required 
for installation. A. H.N. 


a Modern Drilling. Emsco J-1000 Drilling Rig. Anon. Oil Gas J., 14.10.44, 
43 (23), 84.—The rig apecttoations are given, followed by a short description and 
illustration. A. H.N. 


278. New World’s Depth Record Spotlights Efficiency of Drilling Technique. 
W.A.Sawdon. Petrol. Engr, November 1944, 16 (2) 87.—The third well to be drilled 
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to a depth greater than 15,000 ft. and the second to break the world’s depth record 
during the year, Standard Oil Company of California’s well KCL 20-13 in the South 
Coles Levee field of the San Joaquin Valley, Kera County, California, is still drilling 
ahead of 15,845 ft. Of particular interest in this operation is the use of equipment 
that is available at this time, little, if any, of which can be considered new either from 
the standpoint of design or purchase date. The well, spudded in on 31st July, 1943, 
was intended from the beginning to penetrate to great depth in order to explore deep. 
zone possibilities, and it was therefore known that good drilling technique would be a 
vital factor in reaching the objective. None of the equipment is of the exceedingly 
heavy or “ super”’ type that has been employed in drilling a number of wells in 
California, but is of the same type and size as the other so-called heavy steam outfits 
being operated by the company for its deeper drilling throughout the State. Details 
of equipment and technique are given and illustrated. The hole has been kept in 
exceptionally good shape throughout its entire depth. Verticality is controlled by 
frequent checks of inclination made by running an inclination recorder capable of 
measuring small angles accurately, and thus determining any inclination in fractions 
of a degree. The hole has at no time been off vertical more than 3°. The drilling- 
control instrument is a bobtailed “ sealtite ’’ type of weight indicator with mud-pump 
gauge, torque gauge, and tachometer, but it is hooked up according to the company’s 
own plan. The mud-pump pressure, steam pressure, and rotating speed of the table, 
as well as the weight being carried on the bit, can therefore be controlled at all times, 
and the ratio between weight and table speed varied intelligently to obtain most 
efficient drilling in the different kinds of formation. 

Mud weight has been maintained by addition of weight material, and at the shallow 
depths it ranged 78 to 80 Ib./cu. ft. While drilling through the Stevens zone it was 
maintained at 82-84 Ib./cu. ft., but at the present time, while drilling below 15,000 ft., 
it is kept at 90-93 Ib. /cu. ft., with a viscosity of 45 seconds. The returns are screened 
by two shakers set in parallel, both of which are belt driven by 3-h.p. explosion-proof 
electric motors. The mud is tested at desired times for wall-building qualities, water 
loss, viscosity, pH, ete. At one point where oil and gas were found in the returns, the 
mud was treated with quebracho and tetrasodium pyrophosphate to control viscosity. 
To remove gas from the mud it is passed over a “ fisher-ladder ’’ type degassing tower 
made in the company shop. A. H.N. 


Production. 


279.* Function and Operation of Submergible Electric Pumps. J. Zaba. Oil Gas J., 
25.5.44, 43 (3), 108.—A submersible electrical centrifugal pump installation consists 
essentially of three parts: the subsurface production unit, the cable transmitting 
electric power from the surface to the unit, and the surface controls. The production 
unit consists of three parts: the pump, the protector section, and the motor. In 
standard design, the motor is located on the bottom of the unit and the pump on the 
top. In pumps used in wells with extremely low fluid level the positions of motor and 
pump are inverted, the pump being placed below the motor. Such arrangement 
permits operation of the unit very close to the bottom of the well, or even in a sump- 
hole. In this type of design the motor is provided with a jacket through which the 
fluid produced by the pump is delivered to the production tubing. The motor is the 
two-pole, three-phase, squirrel-cage induction type. The windings are continuous 
through the length of the stator; the rotors are short, with bearing between each to 
guide the shaft and maintain centering in the field, and the motor is enclosed in a steel 
housing filled with oil of high dielectric qualities. The oil serves as a lubricant and 
cooling agent. Voltages from 325 to 850 volts are used, a majority of the units 
using 440 volts. 

The purpose of the protector section is to maintain in the motor a pressure slightly 
higher than the external pressure due to submergence and to eliminate the possibility 
of pumped fluid entering the motor. It contains a spring-backed piston, a grease- 
chamber, and an oil-chamber. Supply of grease,’sufficient for six months’ operation, is 
contained in the grease-chamber over the piston and backed by a spring exerting the 
required pressure. The pump itself consists of centrifugal impellers and diffusers, 
assembled vertically. Rotation of impellers develops pressure on the liquid in each 
impeller. The sum of these pressures, its magnitude depending on the number of 
stages, furnishes the pressure required for pumping of the desired volume against the 
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required head. The production unit is suspended on tubing, to the outside of which 
is clamped the cable. Characteristics of typical pumps are shown graphically and 
described: A. H. N. 


280.* Multiple Sands Complicate Completion Problems in Eucutta Field. N. Williams. 
Oil Gas J., 5.8.44, 43 (13), 43-45.—Multiple, thin, broken sands having relatively small 
individual productivity and little or no pressure are characteristic of the producing 
sections in the Eucutta field, Wayne County, eastern Mississippi. The situation is 
creating a number of difficulties and complications i in the completion of wells. Chiefly, 
these complications concern the extent of casing perforations and isolation of water- 
bearing zones. The various sands encountered are described. Sands are tested 
individually. The great care taken in testing sands is illustrated by bar am, the 
procedure adoptéd in one well. H.N. 


281.* Unit Compressors as Boosters on Low-Pressure Gas Wells. F. B. Taylor. Oil 
Gas J., 12.8.44, 48 (14), 71.—Production of natural gas from the Texas Panhandle area 
has resulted in some wells losing their rock pressure to an extent that it is lower than 
the pressure in the lateral feed-lines. There are three logical answers to the question 
of low-pressure wells. The first of these is to locate a main-line station near the field, 
in order that its suction reduces the lateral-line pressures to such a level that the weak 
wells will feed by their own energy. A second solution is to construct a miniature 
version of the main-line booster plant on the laterals themselves, not only to reduce the 
pressures of feeders, but also to increase the normal flow into the main systems. The 
third solution is to set an individual power-plant and compressor between the weak 
well and its connection to the lateral. A majority of the natural gas carriers have 
already been obliged to construct major compressor plants in or immediately adjacent 
to the gas-producing areas, so this effort towards solution has already been adopted. 
Lateral construction of plants has been widely considered. One has been built and is 
now operating. The third method—that of building unit compressor installations— 
has been resorted to by Panhandle Eastern Pipe Line Co. at the Bivins 1-91, Carson 
County. The installation has proved highly satisfactory mechanically, and is proving 
to be entirely practical economically. Other weak production of the firm has been 
similarly and effectively®handled, and additional installations are contemplated. 
The system is described in some detail. A. H.N. 


282.* Paraffin Problem in Panhandle Overcome by Water, Steam, and Pressure. Anon. 
Oil Gas J., 12.8.44, 43 (14), 83-84.—Paraffin troubles in producing Texas Panhandle 
wells are described, together with some of the successful methods used to comibat them. 
A very successful method appears to be that of the steaming of wells. The steam line 
is connected at the well-head as, in operation, the steam is injected into the annulus. 
Lead lines are laid normally with a valve-controlled blowdown gear the well, to check 
the pumped fluid during steaming. In practice, on an average well that is not 
“ salting ’”’ up severely, boiler pressure is built.up to between 40 and 125 lb., depending 
on past experience on that particular lease or well. Production is normally continued 
unless the well has been allowed to go the extreme and must be pulled. Steam is 
injected into the annulus under boiler pressure with the volume controlled by the steam- 
line valve, and water is added to the steam. Practice is to produce a flushing action 
as much as possible through the addition of considerable volumes of water to the steam. 
Between 50 and 75 bri. of water are pulled through the boiler during a normal treat- 
ment of from 2 to 3 hours. This has been found far mote effective than dry steam. 
The water and steam in the annulus, plus the heat, flush the face of the pay and break 
down the formation of paraffin. With the well still on the pump, the fluid is produced 
through the lead line into the lease-tanks, where it is treated in the normal manner. 
The fact that the method actually cleans the face of the dolomite or lime is substan- 
tiated by increased production obtained from some wells in which it was known that 
the tubing and pumping equipment were free of paraffin. Details of the method are 
given. Use of pressure is also found successful, and the method is aed «om 


283. Analysis of Decline Curves. J. J. Arps. Petrol. Tech., September 1944, 
A.I.M.M.E., Tech. Pub., No. 1758, 1-20.—Since production curtailment for other than 
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engineering reasons is gradually disappearing, more and more wells are now produ: ing 
at capacity and showing declining production rates. 

After reviewing the development of decline-curve analysis during the past three or 
four decades, several of the commoner types of decline curve are discussed in detail, 
and the mathematical relationships between production rate, time, cumulative pro. 
duction and decline percentage for each case is examined. 

The well-known loss-ratio method is an extremely valuable tool for statistical 
analysis and extrapolation of various types of curves. A tentative classification of 
decline curves, based on their loss ratios, is suggested. New graphical methods are 
described for facilitating estimation of the future life and future production of pro. 
ducing properties where curves are plotted on semi-logarithmic paper. ~ 

A graphical construction is described for extrapolation of hyperbolic-type decline 
curves, plotted on semi-logarithmic paper. This method is based on the three-point 
rule, which is a mathematical connection between the production at three equidistant 
points on the curve. 

Straight-line decline charts are introduced for byperbolic decline. These charts 
have vertical scales arranged in such a manner as to make straight lines out of both 
rate-time and rate-cumulative curves belonging to the hyperbolic type. Use of these 
charts greatly facilitates extrapolation of this type of production curve. G. D. H. 


284. Application of the Electric Pilot to Well Completions, Acidizing, and Production 
Problems in the Permian Basin. P. J. Lehnhard and C. J. Cecil. Petrol. Tech., 
September 1944, A.I.M.M.E.-Tech. Pub. No. 1759, 1-10.—Permeability surveys with on 
the electric pilot are made to determine the thickness of the various permeable sections a 
encountered in a borehole, the vertical positions of these zones, and their relative to 
capacities for transmitting fluids. Permeability surveys aid in planning selective - 

ac 

pr 


acid treatment jobs, and indicate the effects of acid treatment. 

The results of numerous electric pilot surveys in the Permian Basin are desoribed. 
These surveys show that generally there are several permeable zones in the limestones, 
and that usually the total thickness of the permeable zones in a borehole is much less 
than the total thickness of saturated section, as determined by sample analyses. 
There appears to be good horizontal communication, ata over whole fields, but very 
little vertical communication. 

On comparing permeabilities by core analysis with snhaliy by the electric pilot, 
there was good agreement with regard to vertical distribution, but no direct relation- 
ships between the numerical values of the permeabilities and the capacities. Labora- 
tory permeability measurements do not take into account connate water, free gas, etc. 

The electric pilot permeability survey cannot replace or detract from the value of 
well-logging methods that show saturation or fluid content throughout the producing 
horizon. A knowledge of the relative capacities of different zones is of value in 
controlling production. 

A number of examples of the use of electric pilot surveys are given, and the results 
are discussed. . G. D. H. 


285. East Kansas Water-flooding. F.B. Taylor. Oil Wkly, 11.9.44, 115 (2), 17.— 
Eastern Kansas has currently become the most active water-flood development area 
in the Mid-Continent. Starting in 1935, when two projects were initiated, the number 
of operations increased to 20 in July of 1940, and by July of 1944 had further increased 
to 46, with additional applications in preparation and numerous other potential 
prospects being given preliminary examination. It was originally thought that 
flooding Eastern Kansas fields would prove impracticable. Three main reasons were 
advanced in support of this thought, the first being that gravity of the crude in place, 
being generally below 36° and in some cases as low as 24°, would prevent movement 
of the oil effectively by the water-front. A second suggestion was that the nature 
of many of the sands, due to their laminations and broken character, would allow 
excessive by-passing. The third reason was that owing to shallowness of the sands, 
they could not be subjected to the pressures required successfully to carry on the 
operations. These possible obstacles have since been found not to be as serious as 
some anticipated. While gravities in the areg are somewhat lower towards the north 
and east, a survey indicates that the majority of projects are making gravities between 
35° and 40°, and in the Chanute-Humboldt area, where the gravity varies between 
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98° and 32°, flooding is successful. Laboratory and practical field work in advancing 
the art of selective shooting of sands in proportion to their compactness and permea- 
bility, largely determined from core analysis and examination of sand cuttings, has 
provided better water-fronts. This is despite the fact that some of the first efforts were 
anything but successful. There still remains a difference of opinion as regards the most 
desirable weight shot, but this is apparently due to the differing conditions between 
properties rather than to a difference in fundamental theory. General practice is to 
shoot with from }-2} quarts/foot, with the input wells sometimes being given a smaller 
load than the producers. Some wells have been re-shot after input rates levelled, and. 
by so doing it was ascertained that the wells could have been shot more heavily at first, 
with consequent increased injection rates and apparently no harmful effects. This 
method of shooting as a control over the variable character of the sands vertically 
has proved to be a practical solution to the question of irregular permeabilities. 
Details of the drilling, producing, and flooding systems used are given. 
A. H.N. 


286. Soap Offers Answer to Many Tough Production Problems. G. Leffingwell and 
M. A. Lesser. Oil Wkly, 11.9.44, 115 (2), 19-20.—The use of soaps in water-flooding 
and in precipitating insoluble plugs in formations to reduce permeability to water is 
discussed. More recently Dow and Grebe described methods, based on the use of soap 
solutions, for increasing the efficiency of the acid treatment of wells. They pointed 
out that with the acid methods for increasing oil- or gas-well productivity, the acid 
may also open up passages through which water or brine may flow. In order to over- 
come this possibility, these workers proposed the preliminary injection of soap solutions 
to form plugging deposits. Using a solution containing from 10 to 40% of soap, they 
obtained fluids that flowed readily for substantial distances into the formations. By 
the methods described in the patent it is possible not only to prevent the flow of the 
acid into the brine-bearing earth, but also to prevent the formation of clogging 
precipitates with the spent acid in the oil-bearing passages. 

The use of soaps to prevent wax deposition and in other production problems is 
briefly discussed. Occasionally soaps find useful application in the preparation or 
treatment of well drilling muds. Harrison, for example, has suggested the improve- 
ment of oil-well weighting materials for use as 4 drilling mud by the incorporation of 
barites to which small quantities of wetting agents have been added. Various fatty 
acid soaps, among other materials, are suggested as suitable wetting agents. More 
recently, Mazee has recommended the employment of special fatty acid soaps as 
stabilizing agents in the production of non-aqueous drilling fluids. These special 
soaps, he noted, were somewhat superior as stabilizing agents to potassium stearate 
and potassium oleate frequently used in making such fluids. A. H.N. 


287.* Factors Controlling Oil-Well Completions in the Illinois Basin. C. A. Bays. 
Oil Gas J., 16.9.44, 43 (19), 79-82.—Drilling-in may be accomplished with either 
cable or rotary tools. The greater part of this work in the Illinois basin has been done 
with cable tools, although rotary completions have been used with about the same 
degree of success by many operators. In most wells, rotary pump pressure and heavy 
viscous muds have already been on the formation under pressure during coring, 
reaming hole conditioning for and during pipe-setting, and frequently also the cement 
slurry has been on the formation. Therefore drilling-in with a rotary would seem to 
make little difference on a theoretical basis. A string of tubing is commonly used 
instead of drill-pipe for drilling in. In practice it has been found that with good wells 
results are about the same in drilling in with a rotary as with cable.tools, but the former 
is quicker. In poorer wells it sometimes seems better to drill in with cable tools, 
because of the pressure situation, but in most cases rotary tools will do as well. Details 
of the two methods of drilling in are briefly indicated, followed by a study of cleaning- 
out methods. Completion by gun perforating, ripping or slotting ordinary or special 
alloy strings is reviewed. Shooting and acidizing practices in Illinois are given. 
A. H. N. 


288.* Electrification of Salt Creek Field Embraces Approximately 1000 Wells. 
N. Williams. Oil Gas J., 16.9.44, 43 (1), 107-108.—Electricity is generated for the 
whole field at 33,000 volts and stepped down to 4000 volts at main stations, and finally 
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to 440 at substations. Most of the wells are. pumped with standard rig fronts requiring 
individual motors, but a few back-crank installations are in use. Pumping loads are 
not heavy, and 2-h.p. or 3-h.p. motors are adequate in most cases. Loads are mini. 
mized by the fact that, generally, no water is present. The main producing horizon 
(second Wall Creek sand) definitely has only a gas drive and although small quantities 
of water have appeared in a few wells in this sand, it is probably of connate origin, 
There is some evidence of a slight water drive in several of the sands, but even from 
these, few wells make any water. Depths of the wells also are comparatively shallow, 
ranging from 1200 to 2700 ft. in the two principal horizons, and first and second Wall 
Creek sands. Fluid levels are low, however, and most wells are pumped from or near 
bottom, some from rat-hole sumps at bottom. Electrically powered pulling units and 
cable-tool workover rigs also are used in the field. The pulling units are truck mounted, 
consisting of a conventional winch driven by a variable-speed 40-h.p. motor. Each 
unit carries sufficient electrical cable to plug into a convenient connection provided at 
each well for this purpose. The advantages of the system are briefly discussed. 
A. H.N. 


289.* Control of High-Pressure Salt Water and Heaving Shale in Deep Gulf Coast Well. 
N. Williams. Oil Gas J., 23.9.44, 48 (20), 283-286.—Heaving shale, abnormal gas 
pressures, and hot salt-water flows constitute major obstacles to deep drilling in many 
areas on the Gulf Coast. The combination of the three hazards in a single well presents 
complications that are exceptionally difficult to combat, so that the successful over- 
coming of these conditions in the deep test discussed in this article represents an 
unusual achievement. 

Precautions taken were mostly centred around mud control. These included use of a 


depth measuring gauge in the mud-pits by which constant watch was kept of the mud , 


level. Since any rise in the level would indicate salt-water flows coming into system 
or gas breaking in to aerate and lighten the column, immediate steps could be taken to 
correct the trouble. In the same way, any loss of mud into the formations would be 
reflected by a lowering of the mud level in the pits. Also, the displacement of the 
drill-pipe in the hole was accurately determined at all times, so that when pulling the 
pipe any abnormal variations in the volume of mud in the pits could be noted instan- 
taneously. To ensure uniform control the system was equipped with a continuous 
mud-weight recorder. Trips had to be made slowly, to forestall any swabbing action. 
Prior to coming out of the hole, the system could be circulated and mud thoroughly 
conditioned. When pulling up a short distance, the hole would be “* slugged,’’ and at 
intervals the trip might have to be halted to circulate and condition the mud, and 
possibly dump and slug additional quantities of weighting material and mud. On 
some occasions it was necessary to go back and re-circulate and condition the bottom 
of the hole before finally coming out. Equal caution had to be exerted when going 
back into the hole, particular care being taken not to disturb the walls more than 
necessary. Return trips were made slowly, sometimes taking 3 or 4 days to get back 
on bottom, due to tight places and bridges which had to be reamed and cleaned out. 
On a few trips so much hole had to be reamed that when bottom was reached another 
trip had to be made for a new bit before making any additional hole. Frequent stops 
had sometimes to be made to circulate and condition mud, with pressures constantly 
threatening to come in, due to lowering of the mud consistency in the hole by the 
gradual infiltration of water flows and gas while the hole was standing. A. H. N. 


290. Practical Design of Water-Flood Projects. Anon. Oil Wkly, 25.9.44, 115 (4), 
48.—The problems of maximum and optimum values of pressure and injection rates 
are discussed. Yuster combined a theoretical flow equation derived by Muskat with 
field data to arrive at the following equation, which is sufficiently accurate for pre- 
diction of plant capacity and water supply necessary for development, rate of water 
input, and rate of oil recovery. Although it is common knowledge that injection rates 
will not remain constant during the life of a flood, the use of this equation should afford 
fairly accurate predictions of average rate : 

0-000158KHP 


Where Q = water input in brl./day, K = average permeability of formation in 
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Millidarcies; H = sand thickness in feet, P = pressure at sand face in lb./sq. in. and 
D = water to oil well distance in feet. 

Next to the problem of assuring ample supplies of water at the required pressure, 
the quality of water is considered. A typical analysis, as an illustration, will give in 
parts/million: (1) Suspended matter. (2) Turpidity. (3) Total dissolved solids. 
(4) Sodium salts. (5) Iron as Fe. (6) pH. (7) Silica. (8) Iron oxide. (9) Free 
carbon dioxide. (10) Hydrogen sulphide. (11) Total hardness (as CaCO,). (12) 
H(Comp.) (as CaCOs). (13) Calcium hardness (as CaCO,). (14) Magnesium hardness 
(as CaCO,). (15) Alkalinity (M) (as CaCO,). (16) Alkalinity (P) (as CaCO,)._ (17) 
Hypothetical combination. These items are briefly explained. 

There are as a rule probably seven major items determined by analysis which are of 
importance from a flooding standpoint. They are: (1) corrosive properties, (2) 
organic growths, (3) iron, (4) suspended matter, (5) corrosive gases, (6) manganese, (7) 
pH value. Important items in corrosion are dissolved oxygen, dissolved salts, and 
hydrogen-ion concentration. Corrosion of a metal occurs in presence of water if the 
metal is capable of replacing any of the positive ions in the chemical compounds 
present in the water. This would mean simply the iron in pipes and the hydrogen 
in water. Dissolved salts are important, since their increased concentration require 
greater alkalinity to inhibit corrosion. Dissolved oxygen increases corrosion action. 
Acidic corrosion is minimized by increasing alkalinity to form a protective coating on 
pipe, and a pH value of 7-2 should accomplish this. The exact amounts of alkali 
required should be determined by trial. pH control is required, limestone beds or lime 
being used for alkalinity or pH increase. Spacing is briefly discussed. A. H. N. 


291. Novel Ovt-off Prevents Pumping Unit Damage. Anon. Oil Wkly, 25.9.44, 
115 (4), 65.—The short paper describes a novel way of placing a weight on the horsehead 
of the pumping jack in order to cut off the engine, when sudden acceleration of the 
head takes place due to breakage of rods or other causes. The weight on falling 
closes a switch, by means of a string attached to an insulator placed between the switch 
electrode contacts, and thus shorts the magneto of the engine. A. H.N. 


292.* Precipitation of Asphalt from Crude Oil by Flow Through Silica. H. Dykstra, 
K. Bleu, and D. L. Katz. Oil Gas J., 30.9.44, 48 (21), 79.—Crude oils have been 
shown to contain asphaltic substances in a finely divided state approaching true 
solution. Dilution with solvents, submission to an electrical potential, and flow of 
oil through sand have each caused asphaltic particles to appear. The precipitation of 
asphaltic constituents during flow of crude oil through the sand and up the tubing 
from wells in the Greeley field, California, has been attributed to the electrical effects 
of flow. This paper verifies that asphalt particles are formed by the flow of the 
Greeley crude oil through silica. Electrical potential measurements were taken 
across a section of silica through which oil was flowing. No asphalt particles were 
found in the Greeley crude oil which was passed through silica while a counter-potential 
was impressed on the flow system. The possibility that asphaltic particles precipitated 
by flow contribute to the paraffin and tank-bottom problems is discussed. 
Experiments are described and electron photomicrographs are reproduced, demon- 
strating those minute particles, which are a few microns in diameter. A; Hi. NX. 


293. Salt-Water Disposal in East Texas. Anon. Petrol. Engr, October 1944, 16 (1), 
181.—This is the second instalment in a series representing vocational class proceed- 
ings on the subject of salt-water disposal in East Texas. This part deals mainly with 
electrical logging for resistivity and self-potential of formations traversed by a bore- 
hole. Electric logs have been run on about 1500 wells in the East Texas field, and 
additional surveys of the sand section are currently being made on some wells when 
they are worked over. As the stratigraphic section from the surface down to the 
top of sand is reasonably uniform, most operators make a detailed survey of the Wood- 
bine section only. These surveys are initially made on a scale of 1 in. = 2 ft., and 
are subsequently reduced to one-half to a scale of 1 in. = 40 ft. These logs indicate 
shale breaks in the Woodbine section, and also provide data relative to the water 
level if the hole is bottomed below the oil-water contact. This is particularly valuable 
information, especially in guiding workover operations. In the case of salt-water- 
disposal wells drilled within the producing area of the field, it indicates the oil-water 
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contact and the shale-breaks in the water section. The selection of the casing seat ig 
made on the basis of the electric log, it being necessary to establish the casing seat 
below a substantial shale-break and below the original oil-water interface. Recogni. 
tion of sand zones as identified by electrical logs is relatively simple, because sand is 
the most common porous sediment encountered in wells in this area, and the only 
other porous sedimentary bed with which it may be confused is limestone. On 
electrical logs, sand-beds are recorded by an increase in value on the self-potential 
curve. Maximum values are generally recorded where relatively clean sand-beds are 
penetrated. Between minimum self-potential values (shales) and maximum readings, 
sands may be represented by any intermediate values as influenced by impurities such 
as shale. These impurities may be present as separate beds within the sand, or may 
be mixed more or less uniformly throughout the sand-bed. Thus, a sandy shale-bed 
may show only a slight increase in value on the self-potential curve, whereas a sand 
zone with streaks of shale will be developed on the electrical log as an alternating 
series of high and low self-potential values. 

Porous limestones may sometimes be confused with sand-beds when interpreting 
electrical logs ; however, limestone zones are invariably characterized by the presence 
of some dense non-porous beds, which are represented on electrical logs at intervals 
of decreased self-potential, whereas the resistivity curve generally reflects an accom. 
panying increase in value. By comparison, shales, which often occur in sand zones, 
exhibit minimum values on both self-potential and resistivity curves. The presence 
of oil or gas in a sand will cause an increase on the resistivity curves, while salt-water 
sands record low or minimum values. If a well penetrates a sand that is saturated 
with oil, or gas that is underlain by salt water, corresponding high resistivity values 
will be recorded in the upper part of the bed, with low values in the section saturated 
with salt water. The break in the resistivity curve will then indicate the water level 
in the reservoir. Typical curves are given. A. BX. 


and Quality of Water Important in Flooding Work. Anon. (il 
Wkly, 9.10.44, 115 (6), 60.—The chemical properties and treatment of waters for 
flooding are given. Corrosion by water is also briefly analysed. The pH value is 
important, and should be controlled in flood water. If water is acidic or has a pH 


value less than 7, specific amounts of alkali must be added to inhibit corrosion, by 
forming a protective coating in a pipe and equipment. Asa rule a pH value of 7-2 or 
over is required to maintain a protective coating on material. Lime is generally 
used to raise pH to a safe alkaline value, but careful control must be exercised to 
prevent over-dosage. As an alternative to this the water may be passed through 
beds of broken limestone. As a general rule the pH value should be somewhat above 
7-2, and alkalinity should exceed 20 parts/million to prohibit corrosion. 
A. H. N. 


295.* Studies Indicate Water Drives in Illinois Pools Increase Ultimate Recovery. 
K. B. Barnes. Oil GasJ., 14.10.44, 43 (23), 89.—The Illinois water-drive potentialities 
fall into two rather dissimilar categories. The first covers the shallower pog]s, which 
may range from about 300 to 1600 ft. in depth, where intensive or pattern-type water- 
injection well spacing is more feasible and can be economically employed. Currently 
there are a number of such projects in operation, with that in the Patoka pool of 
Marion County showing unusual prospects. The other category covers the deeper 
pools, where water injection on the flanks of the structure could be done to maintain 
or support reservoir pressure and obtain the recovery benefits possible from the water- 
drive process. This flank-water-injection procedure might be considered a relatively 
new and promising petroleum-production technique. The current outstanding and 
probably first substantial effort in such direction is the Midway operation in the 
Smackover lime, Lafayette County, Arkansas. 

The paper summarizes the most recent detailed studies of the Illinois State Geo- 
logical Survey on natural and accidental floods, and those of the U.S. Bureau of Mines 
on applied water-drive projects, together with other data on the subject. 

H. N. 


296.* Core Analysis : Methods and Applications. K.B. Barnes. Oil Gas J., 21.10.44, 
43 (24), 98.—A summary is given, with appropriate references to the literature, of the 
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available methods of measuring and interpreting porosity, saturation with oil and 
water, chemical analysis, permeability, and oil-recovery tests of cores. Core sampling 
and handling and the construction of core graphs are outlined. A. H. N. 


297.* Choke Control of Gulf Coast Wells. J.E. Loeffler. Oil Gas J., 21.10.44, 43 (24), 
105.—The problem of pressure control while producing through chokes has two distinct 
bases. The first is concerned with the flow of fluid through the reservoir formation 
to the well; the other pertains to the bebaviour of fluid flow from the bottom of the 
well to the surface. These two phases of the flow problem are different, yet one set of 
applied conditions must always and simultaneously control both. The problem 
justifies detailed engineering supervision to ensure efficient operations, since oil pro- 
duction secured by natural flow through chokes is the cheapest oil produced. The 
chokes are used : (1) to control physically the rate of flow to a set amount, (2) to use 
the gas energy to best advantage in prolonging the life of the well, (3) to reduce the 
tendency to sand up or bridge, (4) to reduce sand cutting of screens, perforations, 
well-head, and flow-line fittings, etc., (5) to assist in prevention of premature water 
encroachment. 
These items are discussed. 


298. Producing Dual Completion Oil-Wells. ©. C. Pryor. Petrol. Engr, November 
1944, 16 (2), 59.—Production of dually completed oil-wells is often a difficult operation 
when the upper zone cannot be produced successfully through the annular space. 
This difficulty, which results in lost lifting power, is caused by the large cross-sectional 
area of the annulus reducing the velocity of flow, and by gas breaking out of solution 
with the oil due to expansion in the annular space and the friction on the outside of 
the tubing and inside of the casing. The cooling effect that results from the gas 
breaking out of solution is also a direct cause of paraffin formation in the low-tempera- 
ture area; and thus requires the use of paraffin knives, chemicals, or heated oil for 
removal, These problems facing the operators have been largely overcome by the 
developments in dual completion production methods and equipment, whereby the 
upper zone is produced through the annulus. A description is given of a well in which 
two packers were set and a change-over flow-tube installed to achieve this purpose. 
The lower packer was an ordinary retainer production type, set in the usual manner 
of applying pressures and tension on the setting tubings. The upper packer was of a 
similar type, but as the tripping ball seat unit could not be allowed to drop and obstruct 
the tubing later run in the well, this packer was modified. The modification introduced 
and the manner of setting are described and illustrated. 

After the packers had been set, the change-over flow-tube was made up on the string 
of production tubing with a side-door choke nipple in the string 30 ft. above the top 
packer. The tubing string, 5748 ft. in length, was run into the well through the two 
packers, and landed with the fluid ports of the change-over flow-tube, just above the 
upper packer packing sub. After the tubing had been landed, the well was washed 
in with water and cleaned and the side-door choke set in the choke nipple. Prepara- 
tions were then made for testing, The change-over flow tube provides for production 
of the two zones simultaneously. It consists of a welded tee in the upper portion 
of the outer tube, with the vertical leg of the tee or inner tube extending down the 
inside of the outer tubing section with a seal near its lower end. The outer tubing 
section is perforated above and below the seal around the inner tube. Production 
from the lower sand enters the fluid ports near the bottom end of the outer tube, and 
flows up through the inner tube to the tee and out into the annular space. Thus 
production from the lower sand is flowed around the two packers to the annulus, and 
then to the surface. Fluid from the upper sand, which is the weaker sand, and will 
not flow through the annular space, enters the outer tube through the perforations 
above the inner tube seal above the interzone packer, and flows up through the annular 

between the inner and outer tube, around the tee, and thence to the surface 
through the tubing. ~ A. H, N. 


299. Deep-Well Pumping. W. A. Sawdon. Petrol. Engr, November 1944, 16 (2), 
70.—The artificial lifting of oil by meqns of rod or hydraulic pumps and by plunger 
lift from very deep wells in California is discussed. The deepest rod-pumping in 
California (but not the deepest pumping) at present Is in the Rosecrans field near Los 


eat | 
| 
d is 
nly | 
On | 
tial 
are 
igs, | 
uch 
nay 
bed | 
and | 
ing 
‘ing | 
nce 
vals 
om- 
nes, 
nce 
iter 
ted 
ues | 
ted 
vel 
| 
Oil 
for 
is 
pH 
by 
Por 
ally } 
| to 
agh 
ove 
ry. 
ties 
ich 
ter- 
tly 
| of 
per 
ain 
ler - 
ely | 
and 
the 
- 
nes 
44, 
the 


100 a ABSTRAOTS. 


Angeles. Total depth of this well is 8708 ft., and the pump is set at 8625 ft., which is 
probably the greatest depth of rod pumping in the world. The tubing is 2}-in, EU 
and the pump is l}in. The rod-string consists of 4545 ft. of }-in. and 4080 ft. of f-in, 
rods. The fluid is being pumped with a 120-in. stroke at from 5 to 5} strokes/min, 
Production is 86 brls./day gross, 52 bris./day net. The installation has been in service 
for about one year, and to date no rods have parted. The deepest pumping well in 
the State (and probably ‘in the world) is 10,034 ft. This well is being pumped by a 
hydraulic pump and is producing approximately 260 brl./day net. 

The deepest California wells being produced by plunger-lift installations range from 
800 to 8500 ft., there being several within that range at the present time. The lifting 
force in this type of installation is provided by gas, but because the oil is actually 
raised to the surface by a plunger, it is here included as a pumping method. This 
plunger travels the entire distance from the bottom to the top of the tubing and back 
again at each stroke, but it does not lift a column of fluid extending the full length of 
the tubing. The plunger acts more or less as a swab, without a line, and produces 
the fluid in short heads that are usually less than 300 ft. in length. It brings up at 
each stroke all that comes into the hole during the time it is making the trip, this 
including oil, water, gas, froth, and sand. In some cases the plunger lift has handled 
as much as 10% of sand. _The plunger operates in tubing which is drifted as it is run 
into the well, and which is suppérted from a flow-head at the surface. This head is 
adapted to receive the slug of oil lifted by the plunger and direct it to the flow-lines. 
A foot-piece at the bottom of the tubing stops the plunger and. closes a valve in the 
plunger at the end of the down-stroke. The valve and cage of the plunger are so 
designed that neither gas nor liquid will close the valve ; it must be closed by the valve 
stem landing on the foot-piece. The valve is opened at the top of the up stroke to 
permit the plunger to return to bottom by gravity. The operating pressure/brl. of 
production for any given size lift rises as the depth increases. With the 3-in. size, for 
example, this increase is approximately 0-1/brl./1000 ft. A. B. N. 


300. Salt Water Disposal in East Texas. Anon. Petrol. Engr, November 1944, 16 (2), 
221.—In this, the third of the series, the production history of the East Texas Field 
is given in tabular and graphical forms and discussed in some detail. A. H. N. 


301. Complete Solution for Salt-Water Problem in Texas. A.M. Brenneke. Petrol. 
Engr, November 1944, 16 (2), 236.—The problem of contamination of fresh water- 
courses with salt water from the Texas oil-fields is discussed. A method of safeguarding 
the waters by regulations is outlined. A. Bh. 


302. High Slip Electric Motors Used for Oil-Well Pumping. K. N. Mills. Petrol. 
Engr, November 1944, 16 (2), 248.—Theper cent. slip expresses the amount the speed 
of the motor drops below the synchronous speed when it is carrying its full load. 
Normal slip motors have a full load slip of 2-3% and high-slip motors a full load slip 
of 8-10%. The high-slip-type motor was originally developed for applications using 
heavy flywheels where it was desired to store energy in the flywheel during periods of 
minimum load and remove this energy from the flywheel during periods of peak load. 
The high-slip motor accomplishes this result by shirking the load, i.e. by slowing down 
during periods of maximum load and permitting the flywheel to give up some of its 
kinetic energy. The energy lost by the flywheel is restored by the motor during 
periods of low load. Some typical applications of this type of motor are punch presses, 
shears, forging presses, etc., where its principal advantage is a material reduction in 
the peak power demand. When the high-slip motor is applied to conventional pump- 
ing units it offers numerous advantages from both the electrical and mechanical view- 
points. From the electrical viewpoint its advantages are: (1) lower peak power 
demand ; (2) lower average power consumption ; (3) less motor heating due to lower 
r.m.s. current ;~ (4) less fluctuation in power demand on distribution system; (5) 
easier starting due to high starting torque characteristics of high-slip motor. From 
the mechanical viewpoint its advantages are: (1) lower peak load on pumping unit 
driving system (belts and speed reducers) ; (2) reduced polished rod load (not found 
in all applications). 

The results of tests on a particular well are given and analysed in some detail. ™ 

e A. H. N. 
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on Drilling and Production. A. Boynton. U.S.P. 2,352,612, 4.7.44. 


$03. Patents 
Appl. 17.9.41. Bottom hole regulator and choke in combination. 


F. C. Kelton, Jr., assignor to Core Laboratories, Inc. U.S.P. 2,352,638, 4.7.44. 
Appl. 24.10.40. Connate water determination. 

A. T. Ferris, assignor to Halliburton Oil Well Cementing Co. U.S.P. 2,352,700, 
4.7.44, Appl. 28.1.42. Open hole removable packer. 

A. D. Stoddard, assignor to Halliburton Oil Well Cementing Co. U.S.P. 2,352,744, 
4.7.44. Appl. 14.4.41. Cementing and floating equipment for well casing. 

L. N. Scheurmann and G. B. Pecot. U.S.P. 2,352,805, 4.7.44. Appl. 23.3.43. 
Method and article for cleaning oil-wells and the like. 

R. G. Taylor, Jr., assignor to the Guiberson Corporation. U.S.P. 2,352,812, 4.7.44. 
Appl. 27.1.40. Swab-cup assembly or packing element. 

N. E. Gunderson, assignor to Layne-Northern Co., Inc. U.S.P. 2,352,832, 4.7.44. 
Appl. 15.10.41. Method for preventing deposits within water formations and on 
well-screens. 

G. L. Hassler, assignor to Shell Development Co. U.S.P. 2,352,833, 4.7.44. Appl. 
24.4.42. Choke-valve borehold indicating system. 


G. L. Hassler, assignor to Shell Development Co. U.S.P. 2,352,834, 4.7.44. Appl. 
9.5.42. Method of and means for adjusting flow rates of fluids through formation 
traversed by boreholes. 


M. M. Albertson, assignor to Shell Development Co. U.S.P. 2,352,993, 4.7.44. 
Appl. 20.4.40. Radiological method of logging wells. 


H.C, Lanze, Jr., and D. H. Larsen, assignors to National LeadCo. U.S.P. 2,353,166, 
11.7.44. Appl. 25, 5.42. Treatment of well-drilling fluids. 


A. D. Garrison and K. C. ten Brink, assignors to the Texas Co. U.S. P. 2,353,230, 
11.7.44, Appl. 1.7.39. Conditioning of drilling fluids. 


J. B. Stone, assignor to the Dow Chemical Co. U.S.P. 2,353,372, 11.7.44. Appl. 
17.6.40. Method of preventing fluid loss from well-holes into the surrounding earth. 


W. J. Miller. U.S.P. 2,353,412, 11.7.44. Appl. 26.8.41. Oil saver. 


W. J. Barnhart. U.S.P. 2,353,435, 11.7.44. Appl. 16.6.41. Side sampler for deep 
wells. 


H. H. Greene. U.S.P. 2,353,458, 11.7.44. Appl. 3.8.40. Deep-well dump-can. 


L. Yost, assignor to A. O. Smith Corporation. U.S.P. 2,353,534, 11.7.44. Appl. 
1.5.41. Oil-well drilling unit. 


P. Coonrod, asgignor to Production Supply Co. U.S.P. 2,353,652, 18.7.44. Appl. 
20.4.42. Removable bottom-hole choke. 


W. St. Maur Elmore Crake, assignor to Shell Development Co. U%S.P. 2,353,881, 
18.7.44. Appl. 7.12.42. Oil-well liner screen. 


A. D. Garrison, assignor to the Texas Co. U.S.P. 2,354,203, 25.7.44. Appl. 
30.1.41. Method of treating wells. 


W. B. Noble, assignor to Reed Roller Bit Co. U.S.P. 2,354,399, 25.7.44. Appl. 
4.5.42. Side-hole coring device. 

C. H. Benckenstein. U.S.P. 2,354,570, 25.7.44. Appl. 28.3.41. Process of in- 
creasing permeability of sands and strata. 


D. C. Bond, assignor to The Pure Oil Co. U.S.P. 2,354,648, 1.8.44. Appl. 16.11.39. 
Drilling mud. 


G. Annesley. U.S.P. 2,354,656, 1.8.44. Appl. 5.1.42. Drill-bit. 


D. U. Shaffer. U.S.P. 2,354,709, 1.8.44. Appl. 1.4.42. Pressure-regulated, 
straight-pull jar mechanism. 

L. L. Rector and L. D. Hilton. U.S.P. 2,354,929, 1.8.44. Appl. 13.5.40. Means 
for landing and supporting well tubings. 


R. Bassinger. U.S.P. 2,355,199, 8.8.44. Appl. 6.5.40. Well-plug. 
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C. C. Bancroft, and J. W. Frain, U.S.P. 2,355,259, 8.8.44. Appl. 27.3.41.  Appara. 
tus for cleaning subterranean wells. 


C. W. Van Wormer. U.S.P. 2,355,342, 8.8.44. Appl. 13.6.42. Drilling apparatus, 

J. Moser, assignor to Vickers, Inc. U.S.P. 2,355,669, 8.8.44. Appl. 15.3.4]. 
. Operating piston for oil-wells. 

R. M. Otis, assignor to Lane-Wells Co. U.S.P. 2,356,082, 15.8.44. Appl. 26.5.43, 
Method of and apparatus for firing gun perforators. 


C. M. Blair, Jr., W. Groves, and S. Lehmann, Jr., assignors to Petrolite Corporation, 
Ltd. U.S.P. 2,356,205, 22.8.44. Appl. 21.10.42. Process for increasing productivity 
of subterranean oil-bearing strata. 


J. J. Fitzpatrick. U.S.P. 2,356,232, 22.8.44. Appl. 13.3.43. Packing device. 

S. Lehmann, Jr., and C. M. Blair, assignors to Petrolite Corporation, Ltd. U.S.P. 
2,356,254, 22.8.44. Appl. 21.10.42. Process for preventing and/or removing accumu- 
lation of solid matter in oil-wells, pipe-lines, and flow-lines. 

T. S. Chapman, assignor to Standard Oil Development Co. U.S.P. 2,356,302. 
22.8.44. Appl. 11.7.41. Drilling fluid. 


E. F. Raymond. U.S.P. 2,356,430. 22.8.44. Appl. 21.6.43. Gun perforator. 


E. F. Raymond. U.8.P. 2,356,431, 22.8.44. Appl. 21.6.43. Retrievable gun 
perforator. 

R. L. Chenault, assignor to Gulf Research and Development Co. U.S.P. 2,356,504, 
22.8.44. Appl. 20.3.44. Oil-well pump and the like. 


L. A. Layne. U.S.P. 2,356,769, 29.8.44. Appl. 4.12.39. Washing gravel out of 
perforate well castings. 


G. Miller, assignor to Demont G. Miller. U.S.P. 2,356,776, 29.9.44. Appl. 16.6.42. 
Composition for preparation of oil-base drilling fluid. 


W. W. Wilson. U.8.P. 2,356,805, 29.9.44. Appl. 16.5.42. Pipe elevator. 
A. O. Edwards. U.S.P. 2,356,921, 29.8.44. Appl. 5.2.43. Drill. 


R. B. Standefer, assignor to Shell Development Company. U.S.P. 2,357,145, 
29.9.44. Appl. 15.1.43. Full-hole cementing device. 


H. G. Doll, assignor to Schlumberger Well Surveying Corporation. U.S.P. 2,357,178, 
29.9.44. Appl. 13.12.39. Method and apparatus for investigating boreholes. 
A. 


Development. 


304. August Completions Lag Behind Record Rate Maintained During Previous Month. 
Anon. Oil Wkly, 18.9.44, 115 (3), 29.—An average of 489 wells per week were com- 
pleted in U.S.A. during the five weeks ended 2nd September. In the preceding four 
weeks of July the average was 520 per week. In the first eight months of 1944 25-9°%, 
more wells have been completed than in the same period of 1943, the weekly average 
for 1944 being 437. 

Excepting Arkansas, Iowa, North Louisiana, and Nebraska, practically = _ 
and districts have had more drilling this year than last. G. H. 


305. Oil Production and its Global Aspects. W. A. Sawdon. Petrol. Engr, October 
1944, 16 (1), 63.—Petroleum will play an important réle in the highly mechanized 
era which will arise after the war, but in order to provide sufficient oil adequate and 
suitable drilling equipment must be available. 

At present the U.S. oil output is nearly 4,700,000 brl./day; the average in 1943 
being 4,113,000 brl./day. In producing oil for war and other purposes, U.S.A. has 
considerably depleted its reserves. Canada’s 1944 production may exceed 10,000,000 
brl., and Mexico’s production may be over 33,000,000 bri. 

In 1943, Venezuela averaged 491,500 brl./day—considerably less than in 1941. 
The present output is over 800,000 brl./day. Much of Eastern Venezuela is in the 
development stage, and so a high rate of production can probably be maintained. 
The post-war demand will depend largely on exports. 
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In 1940, Colombia produced 25,600,000 brl. of oil, and in 1943, 13,261,000 brl. 
The output should improve with increase in available transport. There is much 
exploratory and development work in progress, and future prospects are bright. 

Ecuador’s production of 2,378,000 bri. in 1943 was slightly higher than ever before. 
There is little activity in the proved fields. Exploratory work is in progress or in 
prospect near the Colombian border, near Zapatat (55 ml. from Guayaquil), and in 
the north-east. 

In 1943, Peru produced 14,654,000 brl. of oil. Its peak production was 17,500,000 
bri. in 1937. The main development continues to be in the Talara area. Exploratory 
work is expected to be carried out in the south. 

24,707,000 bri. of oil was produced in Argentina in 1943, but the country has not 
yet attained self-sufficiency in oil. Lack of equipment has hindered development 
and exploratory work in recent years. 

Trinidad’s production of 21,385,000 brl. in 1943 was 16% below the 1942 peak, the 
fall being ascribed to lack of man-power and equipment. 

The present production of the Near East does not reflect its productive capacity. 
The potentialities are great, and the production can be much increased when equip- 
ment is available. In 1943, Iran produced 73,766,000 brl. of oil, slightly less than in 
1942. Iraq gave 27,000,000 bri. in 1943; its 1938 production high was 32,600,000 
brl. Saudi Arabia’s production fell from approximately 6,000,000 bri. in 1942 to 
4,865,000 brl. in 1943. Bahrein’s output may have been 7,500,000 bri. in 1943. 
Egypt’s production fell slightly to 8,953,000 brl. in 1943. 

Estimates of Burma’s output in 1943 give 1,000,000 brl. Befone the war the pro- 
duction averaged 7,000,000-8,000,000 brl./year. India’s production in 1943 reached 
a high of 2,748,000 bri. 

The Kansu field of China is reported to be producing over 3000 bri. /day, from several 
relatively shallow wells. Transport is the great problem with this field. During 
1943, the Sakhalin production is reported to have been 5,000,000 brl. 

The 1943 oil output of the East Indies is estimated at 24,500,000 brl. This is a 
considerable increase over the estimate for 1942. 

About 36,500,000 brl. of oil is estimated to have been produced in Rumania in 
1943, and 23,500,000 brl. in the rest of Europe, while Russia’s output is placed at 
200,750,000 brl., 9,000,000 brl. below the 1942 estimate. G. D. H. 


$06. Canadian Oil Situation. F. K. Beach. Petrol. Engr, October 1944, 16 (1), 
102.—A brief summary is given of the leasing conditions in the different provinces of 
Canada, with a note on income tax. 

Forty-nine producing wells, 3 marginal wells, 1 producer abandoned, and 1 dry 
hole have been drilled at Norman Wells. The field now covers 4260 acres, 2670 acres 
being under the Mackenzie River. Edgewater has appeared in down-dip wells. The 
original production was in the Upper Fort Creek shales, from joints, but deeper drilling 
has shown the main oil to be in an Upper Devonian reef limestone, which ranges up 
to 400 ft. in thickness. The dip is about 4° to the south-west, and pinching out 
provides closure. The 38° A.P.I. oil is produced with a gas-oil ratio of 590 cu. ft./brl. 
During the first half of 1944 the output was 569,784 brl. The reserves are estimated 
at 30-60 million barrels. 

In 1943, Turner Valley provided 98% of the Canadian oil output, excluding the 
North-west Territories. In August 1944 there were 246 wells producing, 114 of which 
had been drilled before July 1940. Recent completion depths range 6271-10,238 ft. 
The central portion of the field, formerly thought almost barren because of low porosity 
and permeability, has now provided several good wells. 

Up to the end of 1942, Turner Valley is estimated to have produced 1,250,000,000,000 
cu. ft. of gas with the oil and distillate. Of this only about 20% has been fully used 
for its heat value, and about 50% has been wastefully employed in field operations. 
An organization has been created to cause the gas to be used more satisfactorily. 

Wartime Oils, financed by the Canadian Government, has drilled 12 wells, and will 
drill 10 more. 

In July, 45 wells were producing in the Vermilion field, and its aggregate output 
averaged 708 bri./day. Fine sand, salt, and water are produced with the oil. 

The Taber field was discovered in 1942. In May it had 7 producers in an area of 
250-300 acres, with 6 dry wells round it. The 19° oil is produced with very little 
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water. Another pool seems to be developing 3-4 ml. to the west, but the thin sand 
makes it difficult to separate the gas-cap from the oil-zone. 21 ml. south and 7 ml, 
east is the Conrad pool. 

The Red Coulee field has been abandoned after producing 329,000 brl. of oil in 15 
years. 

In October 1943, a 12,056-ft. well on the Jumpingpound location reached the Rundle 
limestone, finding water. Farther north, Ram River 2 found a little oil. 

The Princess field structure was confirmed by the seismograph, and has oil beneath 
the gas-cap. The producing zone is just above the Paleozoic. Separation of the 
oil, gas, and water is poor. A Devonian test has found oil after successfully penetrating 
the high-pressure gas horizons. 

A number of tests have been and are being drilled in Saskatchewan. A few wells 
have given a little oil in Quebec, and a test is under way on the Gaspé Peninsula. 

Further plant is being constructed for working the Athabaska tar sands. 

A new refinery has been completed at Clarkson, Ontario. It produces motor and 
aviation spirit, and lubricants. A synthetic rubber plant has been erected at Sarnia, 
Ontario. It is hoped to keep the rubber price at about 20 cents a lb. G. D. H. 


307. Venezuela Moves Ahead. Anon. Petrol. Engr, October 1944, 16 (1), 130.—In 
August 1944, Venezuela was producing over 800,000 brl./day. Most of the rise in 
production has come from intensive development of existing fields, for no major dis- 
coveries have been brought into production during the war period. Several promising 
areas are being sttidied. 

The enactment of the new petroleum law in 1943 has put new development on a 
satisfactory basis, and will accelerate refinery construction in Venezuela. 

The main producing companies are Creole, various Shell subsidiaries, and Mene 
Grande. 

Quiriquire, Jusepin, and Santa Barbara are on a N.E.-S.W. trend in Monagas, 
Eastern Venezuela. . Their drilling problems are not serious, and dual completions 
are made at Jusepin and Santa Barbara in the two major producing zones. Pressure 
maintenance is applied at Quiriquire, where some of the wells are pumped. Oil from 
Quiriquire and Jusepin goes by pipe-line to Caripito, while the Santa Barbara oil goes 
to Puerto la Cruz. Temblador crude is piped to Boca de Uracoa. 

In Anzoategui are the Oficina, San Joaquin, Leona, Santa Ana, and El Roble fields. 
All have multiple producing sands, sometimes with oil gravity ranging 15-50° A.P.I. 
Producing depths range 5000-10,000 ft., and distillate is obtained in some cases. 
High pressures and temperatures up to 275° F. are met. Some of the deeper beds 
are very hard. A 16-in. pipe-line runs from Oficina to Puerto la Cruz. 

Prolific new deep production was reported to have been found at Jusepin early in 
1944. 

Preliminary operations are proceeding in Guarico, and in the Apure River area. 

The major oilfields of Western Venezuela are on the eastern shore of Lake Mara- 
caibo, and extend off-shore. Operations have been conducted in 80 ft. of water, and 
8-10 ml. from land. Dips are lakeward, and the producing horizons lie 1000-5000 ft. 
deep. Special pile foundations are used for off-shore drilling, in addition to caisson- 
type foundations. The off-shore drilling technique is described in some detail. 
Twin well locations are now being drilled where there are two producing horizons. 
There are possibilities of deeper developments. Interest is being shown in the western 
and central mid-lake areas. G. D. H. 


308. The Oil Industry in Mexico. W.A. Sawdon. Petrol. Engr, October 1944, 16 (1), 
158.—In 1942, Mexican oil production fell to 32,955,000 brl., some 21% below the 
average for the’ preceding three years. There was a rise in 1943, as more shipping 
became available, and in 1944 the output will probably exceed 40,000,000 bri. 
Pemex proposes to modernize existing plants and to build new refineries after the 
war, as well as to develop present fields and to carry out exploratory work. Some 
geophysical work, mainly seismic, is proceeding. Favourable areas occur along the 
coast from Texas into the Yucatan Peninsula, and there are possibilities in the southern 
part of Lower California, and in Sinora and Sinaloa, east of the Gulf of California. 
85% of the country’s production comes from the Tampico area, which includes the 
Northern District, the Southern District, and Poza Rica. Poza Rica is responsible 


for ¢ 
area 
M 
shu 
hav 
309 
An 
cor 
cor 
cor 
194 
ha: 
: Cal 
(5 
31 
43 
M 
3 
th 
3 
7 
1 
3 
0 
‘ 


ABSTRACTS. 105 a 
for 63% of the Mexican output. There are several fields in the Isthmus of Tehuantepec 


area. 
Much gas is produced, and increased attention is being paid to its utilization for 
gasoline extraction and for repressuring. A considerable number of wells have been 
shut in in recent years. 
North and east of Monterrey in north-east Mexico there are 19 gas wells. Oil-seeps 
have been reported east and west of Monterrey, and between Monterrey and —— 
G. D. -H. 


309. Wells Being Completed at Highest Rate Since Sharp Curtailment in Early 1942. 
Anon. Oil Wkly, 16.10.44, 115 (7), 76.—In the four weeks ended 30th September, 
completions in U.S.A. averaged 532 per week. More than 4000 rjgs were in operation, 
compared with just over 3000 at the beginning of 1944. If the September rate of 
completions is continued to the end of the year, the P.A.W. goal of 24,000 wells in 
1944 should be exceeded. 

During the first nine months of 1944, the weekly average rate of completing wells 
has been 26:8% above that for last year. Above average increases have occurred in 
California (42-5%), Texas (44.4%), Kentucky and Mississippi (over 100%), Montana 
(50%), New Mexico (47-1%), and West Virginia (46-4%). 

The U.S. September completions are summarized by States and districts, and totals 
are given for the first nine months of 1944, with 1943 figures for comparison. 

G. D. H. 


$10.* Colombian Oil Production Maintains Steady Rate. Anon. Oil GasJ., 28.10.44, 

48 (25), 60.—Recently the Colombian crude oil production has been fairly steady : 

May, 2,050,693 brl.; June, 1,916,800 bri; July, 2,052,475 brl.; August 1,962,893 brl. 
G. D. H. 


$11.* Summary of September Completions. Anon. Oil Gas J., 28.10.44, 48 (25), 
130.—2520 wells were completed in U.S.A. in September. 1357 of these gave oil and 
289 gave gas. The completion results are summarized by States and districts, and 
the numbers of wells in different depth ranges are given. G. D. H. 


312. Wells Completed in United States in Week Ended October 28, 1944. Anon. 
Oil Wkly, 30.10.44, 115 (9), 61.—368 field wells (250 giving oil and 29 giving gas) and 
10 wildcats (7 giving oil) were completed in U.S.A. during the week ended 28th October, 
1944. The completion results are summarized by States and districts. G. D. H. 


313.* Estimates Raised 85,000 bri. on Maximum Rate of Efficient Production. Anon. 
Oil Gas J., 4.11.44, 48 (26), 50.—P.1I.W.C. has been advised that the current crude-oil 
output exceeds the maximum efficient rate, regardless of the upward revision made 
possible chiefly by discoveries and developments at Elk Hills, California, and West 
Edmond, Oklahoma. Current estimates of the maximum efficient rate of production 
during 1945 are: Ist quarter, 4,610,000 brl./day; 2nd quarter, 4,600,000 brl./day ; 
3rd quarter, 4,585,000 brl./day ; and 4th quarter, 4,570,000 brl. /day. 

The 1945 projected rates are 85,000 brl./day above the previous computations, and 
will require 22,000 new development wells and 5000 exploratory wells in 1945. 

286 seismic crews, 130 gravity crews, 21 magnetic crews, 47 core-drill crews, and 
1 Elfiex crew are reported active. 

A number of war-time secondary recovery operations are now beginning to show 
returns. G. D. H. 


814. Eleven Wells Completed in Tibu Area, Colombia. Anon. Oil Wkly, 27.11.44, 
115 (13), 64.—Eleven producing wells have been completed in the Tibu area, north of 
the Petrolia field. All but 3 are shut in pending further development of the two- 
dome structure, and decisions regarding pipe-line facilities. G. D. H. 


315. Hungary’s Oil Production Rises During War Period. Anon. Oil Wkly, 27.11.44, 
115 (13), 64.—Hungary’s oil production is said to have risen from a little over 1,000,000 
bri. in 1939, to nearly 7,000,000 brl. in 1942. Commercial production was first obtained 
in the Lispe area in 1937. Other production has since been found in the Tisza River 
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Valley, north and north-west of Szentes, and near Miskole on the southern flank of 
the Carpathians. G. D. H. 


316. Wells Completed in United States in Week Ended November 25, 1944. Anon. 
Oil Wkly, 27.11.44, 115 (13), 71.—During the week ended 25th November, 1944, U.S.A. 
had 417 field completions and 74 wildcat completions. 263 of the former and 12 of 
the latter found oil, while 42 of the former found gas. The completion results are 
summarized by States and districts. @. D. H. 


317. Wells Completed in United States in Week Ended December 2, 1944. Anon. 
Oil Wkly, 4.12.44, 116 (1), 63.—During the week ended 2nd December, 1944, U.S.A. 
had 423 field completions and 65 wildcat completions. 278 of the former and 7 of 
the latter found oil ;*38 of the former and 1 of the latter found gas. The completion 
results are summarized by States and districts. Gg. oD. H. 


TRANSPORT AND STORAGE. 


$18. Contamination by Successive Flow in Pipe-Lines. F.C. Fowler and G. G. Brown. 
Petrol. Engr, August 1944, 15 (12), 121-134.—In recent years the transport of a number 
of different petroleum products through the same pipe-line without a separating medium 
has become common practice. The extent to which succeeding fluids are contaminated 
by one another has been previously examined, but reported conclusions are not 
entirely consistent or capable of exact interpretation. From theoretical considera- 
tions it can be deduced that for viscous flow, assuming negligible diffusion, the amount 
of contamination is proportional to the length of the pipe. For turbulent flow a 
mixture of the two fluids separates the pure fluids after they have moved successively 
a certain distance through the pipe. This mixture layer serves as a buffer decreasing 
the amount of contaminated portion delivered by the pipe. Increase in turbulence 
would be expected to decrease the amount of contamination. 

In order to study effects during turbulent flow a glass apparatus was constructed, 
tubes of varying diameter and length béing employed. As working fluids a dilute 
salt solution and water were used, the second stream passing through the apparatus 
being coloured with the indicator (Potassium Chromate) used in the subsequent 
titrations. The fluids were held in constant head tanks to which air pressure could 
be applied for high velocities. A three-way stop-cock enable easy introduction of 
the second fluid, approach of which to the end of the tube was indicated by the colora- 
tion. A cart containing 23 beakers was moved past the end of the tube at constant 
velocity just prior to the arrival-of the second fluid at this point. Recording of the 
temperatures of the fluids, time of collection, and determination of salt content of the 
beakers, and estimation of the average content of each beaker provided the necessary 
data to permit mathematical analysis and extrapolation of the curves obfained. 
Graphs show the volume of contaminated portion collected between certain instantane- 
ous composition limits, e.g. 98%/2% mixed portion is the. volume of mixture flowing 
from the pipe during the time that the composition changed from 98% of the leading 
fluid to 2% of the leading fluid. These instantaneous composition limits are expressed 
as a percentage of total pipe volume and plotted against Reynolds number. The 
experiments covered a range of Reynolds numbers up to 20,000 and extrapolation is 
made to 1,000,000. 

The results confirm the theory, as in the region of viscous flow the contaminated 
portion is independent of Reynolds number except with short tubes, where end effects 
come into play. The quantity of contaminated material is most sensitive to change 
in Reynolds number at the commencement of turbulent flow, i.e. in the region of about 
2200, and falls off more rapidly with increase in the Reynolds number in this region. 
As similar fluids were used, no effects were noted on changing the order of the leading 
fluid, but with fluids of dissimilar composition this would probably not be the case. 

It was found that for each Reynolds number Log. ,, (contaminated portion) = 
Log . 1» (pipe volume) — 0-4 Log - (75) +€ where (7) is the ratio of length to diameter 
of the pipe and C is function of the Reynolds number, and of the range in instantaneous 
composition covered by the contaminated portion. Values for C for turbulent flow 
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(Reynolds numbers 2300/1,000,000) and a range of instantaneous compositions are 
given in a supplementary table. Some calculations of contamination on a 98% /2% 
and a 95%/5% mixture basis are compared with actual pipe-line measurements of the 
contaminated portions obtained during operation. R. A. E. 


319. Post-War Uses of the War Emergency Pipe-Lines for Petroleum Transportation. 
T. E. Swigart. Petrol. Tech., September 1944, A.I.M.M.E. Tech. Pub. No. 1757, 
1-28.—After making certain assumptions about the post-war demand, supply, and 
movements of petroleum, transportation costs by pipe-lines, tankers, and barges are 
analysed. 

No attempt is made to offer rece dations regarding the disposition of the War 
Emergency lines. Even if the Government were willing to consider its investment 
returned by savings during the war, or were to regard any unreturned part of its 
investment as money spent for the war programme, the 20-in. pipe-line could only 
compete with tankers for Gulf to East Coast products transportation on a marginal 
or out-of-pocket basis. The 24-in. line could meet tanker costs only if enough East 
Texas crude or combined East and West Texas crude (by direct pipe-line haul) were 
tendered for transportation to give it a high load factor. It is within the realm of 
probability that enough total petroleum business could be obtained to give one segment 
of one line an economic load into District 2, and it may be possible for industry to 
utilize a segment of one line for this purpose. 

The Government would doubtless not consider the subsidizing of these lines prudent 
or justifiable, as such action would not only harm business, but could reduce the 
American tanker fleet, and thus conceivably prove more detrimental to the national 
safety in the future than even the abandonment of the pipe-lines. G. D. H. 


$20. Soil Corrosion Studies, 1941. Ferrous and non-Ferrous Corrosion Resistant 
Materials and non-Bituminous Coatings. K. H. Logan and M. Romanoff. Bur. 
Stand. J. Res., Wash., September 1944, $3 (3), 145-197.—The results are given of a 
detailed examination of a series of ferrous and non-ferrous pipe-line materials and 
coatings removed from fourteen corrosive soils in 1941 after exposure for 2-9 years, 
in connection’ with the Bureau of Standards soil corrosion investigation started in 
1922. In view of the relatively limited number of specimens of each type, no very 
definite conclusions can be drawn from the widely varying results, but some useful 
generalizations can be made. 

Ferrous Materials. The incorporation of considerable quantities of nickel, 
chromium, and other elements into ferrous materials is necessary to withstand the 
action of severely corrosive soils, 

Copper and Copper Alloys. These are very resistant under most corrosive conditions, 
the corrodibility increasing with the amount of zinc in the alloy. The addition of 
arsenic to Muntz metal does not prevent dezincification. 

Zinc, and Lead. Rolled zinc specimens were better than die-cast zinc alloy. Tel- 
lurium lead and antimonial lead did not show any improvement over chemical lead. 

Metal Coatings. Coatings of lead, tin, or copper did not provide serviceable corrosion 
protection. 

Non-metallic Products. Asbestos cement pipes tend to soften on the outside, but 
tend to increase in strength, possibly due to curing, over an indefinite period. Coatings 
of vitreous enamel, thick rubber, a china-wood oil (mica and a baked bakelite) greatly 
reduced corrosion over periods of from four to nine years, but the thinner coatings 
deteriorated. Cc. L. G. 


321.* Underground Reinforced Concrete Tank for Aviation Gasoline Storage. G. P. 
Collier. Oil Gas J., 28.10.44, 43 (25), 66.—The U.S. Government Departments have 
constructed various concrete tanks, generally of pre-stressed concrete hoop-steel with 
linings of sprayed enamel or synthetic rubber. The tank described is a conventional 
type of unlined reinforced concrete erected by the U.S. Army for 100-octane gasoline. 
It measured 30 by 10-5 ft. and had a 14-in. bottom and 12-in. walls, with a 10-in. roof 
supported by four 18-in. columns. 

A site was selected with high ground, so that any gasoline seepage due to the porosity 
of the cement concrete would be counteracted by the ground-water pressure and the 
interior walls would be kept wet. The water film would also materially aid in reducing 
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any chemical reaction between the free alkali and the aromatic mixture present in 
the gasoline. The tank was finally covered with 8 ft. of earth. 

A sectional drawing and diagrams of the tank and its pump and various connectiong 
and centrifugal filter are shown, and the excavations and shoring and the mixing and 
pouring of the concrete are fully described and discussed. The construction at various 
stages is shown by photographs, and the final inspection and test discussed. 

W. ©, 


322.* The Refiners Notebook. No. 16. Corrosion Protection of Tanks. W. L, 
Nelson. Oil Gas J., 4.11.44, 43 (26), 75.—Corrosion in tanks takes place mainly in 
the following positions: (1) the vapour space, (2) the water-ring and bottom, and 
(3) the outside ring near the soil. Some methods used to reduce corrosions are briefly 
described, and details are given for the protection of the inside bottom plate and wall 
to the water level by a 6 x 1-in. coal-tar sealing compound ring enclosed in a water. 
proofed concrete and a waterproof mortar. , 

Gunite can be used on the structural members and roof, shell and bottoms of tanks, 
especially where sour crudes are stored, the cost being 35-40 cents per square foot for 
the bottoms and roof respectively. 

A table is given showing the storage required by a large modern refinery in terms of 
the number of tanks; sizes; total capacity for the various products and crude oil; 
and storage capacity per barrel of plant capacity. W. H.C. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


$23.* Principles of Electrolytic Corrosion of Metals. G. E. Coates. Chem. and Ind., 
1944, 306-309.—A lecture reviewing the present-day conceptions of the electro- 
chemical principles involved in wet corrosion with 11 references. tT. GC G. TF. 


324.* Plastic Tubing Coating. Anon. Oil Gas J., 30.9.44, 48 (21), 108.—A plant has 
been completed for applying a phenolformaldehyde resin to many types of oilfield 
equipment, including pipes. Briefly, after cleaning the metal with NaOH, and sand. 
blasting, the material is dipped in a vessel of the plastic, drained, and baked at 225- 
250° F. for 1 hour. This procedure is repeated four times, and then a fifth coating is 
given, and the material with the five layers of plastic is then fused at about 400° F. 
The coating adheres well, is tough, and withstands abrasion ; it is not affected by 
most solvents or acids. Its surface has a coefficient of friction as low as that of glass. 
It is flexible and does not chip when hammered, and will stand up to temperatures of 
up to 350° F. Severe laboratory tests on coated metal pieces are described. The 
following illustrates the advantages over uncoated piping: normally the life of 
uncoated tubing in a flowing West Texas well was 2-6 months. Plastic-covered tubes 
were installed, and inspected at 3 monthly intervals for a period of 15 months, and no 
corrosion was observed, neither did the coating show any change. Uncoated tubes 
in a Californian well normally required cleaning every 45 days to remove the paraffin 
accumulation, but when plastic covered, the tubes showed no signs of any deposit 
after 7 months operation. W. H.C. 


325. Venezuela Refinery Capacity 70,000 Barrels Crude Daily. L. R. Kirsheman. 
Petrol. Engr, October 1944, 16 (1), 84-86.—By acquisition and absorption of the 
properties and activities of other companies, the activities of Creole Petroleum 
Corporation in Venezuela have been greatly extended. They are mainly concerned 
with production, and during the first quarter of 1944 the average daily production 
of Creole was 334,000 bri. out of a total of 566,000 bri. for the whole of Venezuela. 
The types of crude handled by Creole range from asphaltic of 17-5° A.P.I. grav. to 
paraffinous of 49° A.P.I. grav. 

At the present time refinery facilities in Venezuela total 70,000—75,000 brl. a day of 
crude, mainly divided between Creole and Caribbean Petroleum Co. Creole operates 
plants at Caripito and at Cabimas. The former, completed in 1939, consists of a 
combination crude topping and visbreaker unit with gas-absorption and stabilization 
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facilities. It normally operates on 19° A.P.I. Quiriquire crude, capacity for which is 
about 40,000 brl. a day. Alterations are in hand to permit simultaneous operation 
on 33° A.P.I, Jusepin crude. Products manufactured include gasoline, kerosine, 
diesel, and heavy fuels, and special light cuts to augment aviation production at other 
refineries to which they are shipped. A large power-house supplies electricity to the 
refinery and adjacent fields. 

The La Salina refinery at Cabimas was originally constructed in 1926-1927 to meet 
the needs of the local market. In 1939 a Foster Wheeler unit of 5000-brl.-a-day 
capacity when operating on crude of 25° A.P.I. grav. was installed, and is now the only 
unit. This pipe-still also operates on Lagunillas crude of 17-5° A.P.I. grav. for asphalt 

production. The total outlet for petroleum products in Venezuela at present amounts 
. 11,800 brl. a day, of which Creole has a substantial share. Developments expected 
in the Venezuelan market are discussed, and a considerable expansion in the refinery 
capacity of Venezuela is expected when materials for construction become available. 

R. A. E. 


$26. Aruba Refinery a Source of Many Petroleum Products. W.W. Damm. Petrol. 
Engr, October 1944, 16 (1), 92-95.—During the last 20 years the Aruba refinery, now 
operated by Lago Oil and Transport Co., has been considerably extended, and just 
prior to ¢he entry of the U.S. into the war ‘the capacity was nearly 300,000 bri. crude a 
day. The crude is transported to the refinery by shallow-draught tankers from 
Venezuela and ocean-tankers*from other sources. Total storage capacity aggregates 
13} million brl. The number of employees is approximately 6500. Prior to the war 
the refinery was designed to manufacture all major petroleum products with the 
exception of finished lubricants; an unfinished base-stock for lubricating oil manu- 
facture was, however, also exported for final processing elsewhere. The plants 
include crude stills, thermal cracking units, Edeleanu plant for kerosine treating, 
acid treating and sweetening units, polymerization and hydrogenation units for 
hydrocodimer production and alkylation units. Since then a fluid catalyst cracking 
unit has also been installed to increase 100 octane aviation gasoline production. Motor 
gasoline is, however, still produced in greater quantity than any other single product. 
R. A. E. 


$27.* Practical Refinery Engineering. No. 17. Factors in Design and Operation of 
Heat Exchangers. P. Buthod and B. W. Whiteley. Oil Gas J., 21.10.44, 43 (24), 135. 
—The various factors influencing heat exchange and economy have been dealt with in 
the sixteen earlier papers of the series. In any heat exchanger the flow of heat is 
retarded by several individual resistances. One of these may be comparatively large, 
and thus becomes the controlling resistance. For example, in an oil-to-water exchanger 
the major resistance is usually on the oil side, neglecting any fouling conditions. Thus 
the heat-transfer rate cannot be increased to any great extent by increasing the water 
velocity. It can be increased, however, by varying the factors which control the oil- 
side resistance. In selecting a system the most efficient design is usually accom- 
plished by calculating all the various combinations which can be used, and determining 
which of these will give the best heat-transfer rate. The methods of routing the fluids 
through the exchanger may greatly affect the heat-transfer rate. Generally : 


(1) The more viscous material is routed through the shell, where greater 
turbulence can be accomplished by the use of baffles. 

(2) The smaller volume of fluid is routed through the shell, where increased 
transfer rates can be attained by the use of close baffle spacing 

(3) If one fluid is under appreciable pressure, it is routed through the tubes, 
since high-pressure shells are relatively expensive. 

(4) If appreciable scalfhg may occur, the fluid is routed through the tubes, in 
order to facilitate cleaning operations. 


Choice of the material to be routed through the tube side and its effect on the heat 
transfer-rate is illustrated by an example. W. H. C. 


$28.* ** Liqui-jectors ’? Remove Condensate. Anon. Oil Gas J., 4.11.44, 48 (26), 
79.—The Liqui-jector is a simple apparatus for automatically and continuously remov- 
ing condensate from compressed air and gas lines. The essential parts are two ceramic 
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tubes of greatly different porosities, one being water-repellent and the other water. 
permeable. These function as follows :— 

Compressed air entering the apparatus passes through the first (water repellent) 
tube, where it is stripped of moisture. The action is by coalescence of droplets on the 
surface of this tube—a coarse ceramic material with an average of 50,000 pore openings 
per square inch, each so small that the pressure drop across the tube is insufficient to 
permit water passage against the resisting diaphragm action of its surface tension, 
The coalesced moisture drops to the bottom of the unit, where it passes through the 
second tube (without loss of air) to the outside atmosphere. The second tube has an 
average of 720 million pore openings per square inch, and, being constantly wet, 
constitutes a perfect air-seal up to the rated limit working pressure of the unit. 

Pilot-plant operations are being carried out for producing separations such as water 
from oil, and condensed liquid fractions from refinery gas. Ww. mm. C. 


Distillation. 


$29. Patent on Distillation. W.A. Schulze (Phillips Petroleum Co.). U.S.P. 2,348,931, 
16.5.44. Appl. 10.12.40. To separate butadiene from a C, hydrocarbon mixture 
containing isobutane, butene-1, isobutene, and butadiene, the mixture is fractionally 
distilled to separate isobutane. The de-isobutane mixture is contacted With an 
isomerization catalyst to convert butene-1 into butenes-2, and isobutene is selectively 
removed from the isomerized mixture. Sufficient n-biitane is added to provide a 

concentration substantially in excess of the trans-butene-2 content, and the resulting 
mixture is fractionally distilled to produce an overhead fraction free from butene-2 
and comprising butadiene, n-butane, and unconverted butene-1, and a bottoms 
fraction free from butadiene and comprising n-butane and butenes-2. The overhead 
fraction, admixed with sulphur, is distilled to produce an overhead fraction com. 
prising the sulphur dioxide azeotropes of n-butane and butene-1, and a bottoms 
fraction comprising butadiene. H. B. M. 


Absorption and Adsorption. 


330. Patents on Absorption and Adsorption. A.M. McAfee and E. E. Dunlay (Gulf 
Oil Corp.). U.S.P. 2,347,274, 25.4.44. Appl. 25.4.41. Highly paraffinic synthetic 
oils are prepared by subjecting olefin-containing gases and non-residual hydrocarbon 
oil, high in non-paraffinic and non-asphaltic constituents and substantially free from 
hydrocarbons boiling within the gasoline range, to contact with each other in the 
presence of apn aluminium halide catalyst. 


R. C. Gunness (Standard Oil Co., Chicago). U.S.P. 2,347,682, 2.5.44. Appl. 
24.4.41. In the conversion of low molecular weight hydrocarbon gases into high 
molecular weight hydrocarbons, the gases are mixed with carbon dioxide, recycled gas 
from a synthesis process, and steam in such proportions as to provide an atomic pro- 
portion of hydrogen, carbon and oxygen of about 4: 1:1. The mixture is contacted 
with a reforming catalyst to convert it for the most part into hydrogen and carbon 
monoxide. In this way a gas is produced having a hydrogen to carbon monoxide 
ratio of about 2:1. A catalyst is suspended in the gas for a sufficient length of time 
to effect synthesis ‘and afterwards suspended catalyst is separated from gases and 
reaction products. Unreacted gas and low molecular weight hydrocarbon gases are 
separated from higher molecular weight reaction products and unreacted gases are 
then recycled to the mixing stage of the process. H. B. M. 


Solvent Extraction and Dewaxing. 


331. Patents and Solvent Extraction and Dewaxing. 0. L. Polly and A. C. Byrns 
(Union Oil Co. of California). U.S.P. 2,347,432, 25.4.44. Appl. 13.5.41. To separate 
a mineral oil into fractions it is contacted with a mercapto-substituted carboxylic 
acid. The raffinate and extract phases thus formed are separated. 


D. G. Brandt (Cities Service Oil Co.). U.S.P. 2,347,809, 2.5.44. Appl. 20.12.40. 
An improved method is described for dewaxing petroleum-oil stocks which are dis- 
solved in and diluted with a liquefied normally gaseous hydrocarbon diluent which is 
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liquid a at dewaxing temperatures. The solution is first chilled by passing it through a 
series of connected zones maintained at progressively lower pressures by the hydro- 
static head of the mixture. Portions of the diluent are vaporized in each zone and 
passed upwards through succeeding zones in intimate contact with the oil mixture to 
effect agitation thereof. 


D. G. Brandt (Cities Service Oil Co.). U.S.P. 2,347,810, 2.5.44. Appl. 20.2.41. 
In a method for dewaxing mineral oil stock involving production of a cold mixture of 
mineral oil and diluent containing distinct separable particles of wax, the following 
improvement is incorporated. A continuous stream of the oil mixture is passed into 
a relatively large settling chamber provided with a number of vertical, interconnected 
zones. The oil-stream is directed intermittently and alternately into each of the 
zones for a specific length of time, and in such a manner that settling in the other zones 
of the chamber is undisturbed. The wax which settles out in each zone is collected 
in the lower portion of the chamber, while dewaxed oil is collected in the upper portion. 


L. B. Goodson, J. V. Montgomery, and R. W. Henry (Phillips Petroleum Co.). 
U.S.P. 2,349,038, 16.5.44. Appl. 10.8.42. To remove wax, mineral oils are mixed 
with a dewaxing solvent comprising amyl mercaptan and a wax anti-solvent in which 
the anti-solvent is methyl ethyl ketone. Subsequently the mixture is chilled to 
precipitate wax, which can then be removed. 


L. B. Goodson, J. V. Montgomery, and R. W. Henry (Phillips Petroleum Co.). 
U.S.P. 2,349,039, 16.5.44. Appl. 10.8.42. In a process for dewaxing mineral oils, 
the oils are mixed with a dewaxing solvent consisting of diamyl sulphide and a wax 
anti-solvent in which the anti-solvent is acetone. Subsequently the mixture is chilled 
to precipitate wax and the wax is removed. H. B. M. 


Cracking. 


$32.* Paulsboro T.C.C. Unit Features Solid Catalyst Bed. J.P.O’Donnell. Oil GasJ., 
11.11.44, 43 (27), 82.—The new Thermafor plant at the Paulsboro Refinery, New 
Jersey, is the first T.C.C. unit of many under construction or alteration to use the 
solid-bed principle in both reactors and regenerators. Formerly these vessels enclosed 
angle structures, as they were designed to handle the granular catalyst. The intro- 
duction of the pellet or bead catalyst has enabled a solid catalyst bed to be used, and 
has simplified design, reduced internal structures, and increased flexibility. The 
latter is due to the fact that the depth of the catalyst bed can be increased or decreased 
by lengthening or shortening the distribution pipes. This alters the space velocity— 
a function of the depth of catalyst bed in relation to the volume of oil charged—usually 
1:8 for cracking and 0-4 for treating operations. The depth of catalyst used for 
cracking is 7-8 ft., for treating 35 ft. 

The rate of catalyst flow through the 16-ft.-diameter reactor at Paulsboro is main- 
tained at 100 tons per hour, the volume of catalyst for cracking being 1400 cu. ft. for 
treating 7000 cu. ft. 

The regenerators are provided with 10 burning zones, with alternate cooling zones. 
Air for regeneration enters through channels situated in the centre of each burning 
zone, and passes upwards and downwards through the catalyst and through outlet 
channels to the flue-gas system. The residence of the catalyst in each zone, except 
the bottom, is 5-7 minutes, in the bottom zone the period is 20 minutes. 

A list of T.C.C. units completed and under construction is given. W. H. C. 


833. Patents on Cracking. A. G. Peterkin (Houdry Process Corp.). U.S.P. 2,347,216, 
25.4.44. Appl. 27.3.41. A process is described for the production of motor fuel 
of improved resistance to oxidation from sulphur-bearing gasoline containing un- 
stable unsaturated hydrocarbons produced by decomposition reactions. The fuel 
is subjected to the action of a siliceous splitting catalyst at a temperature above 750° F. 
but below thermal decomposition temperature. Cracking conditions are designed to 
effect decomposition into coke of at least 1% by weight of the gasoline without sub- 
stantial alteration of anti-knock rating. After the cracking operation sulphur-bearing 
components are removed. 


vater. 
lent) 
n the 8 
nings 
mnt to 
nsion, 
h the : 
as an 
wet, 
water 

8,931, 
xture 
nally 
th an sf 
tively 
‘ide a 
ulting 
vene-2 
ttoms 
rhead : 
com. 

ttoms 

(Gulf 
thetic 
arbon 
» from 
in the 
Appl. 
» high 
pro- 
racted 
arbon 4 
10xide 
f time 
and 
es are 4 
es are 


1124 ABSTRACTS. 

B. M. Vanderbilt (Standard Oil Development Co.). U.S.P. 2,347,527, 25.4.44, 
Appl. 27.12.40. During pyrolysis of gaseous hydrocarbons in metallic apparatus 
the treatmént is interrupted when the effectiveness of the apparatus becomes reduced, 
Carbonaceous deposits are removed, and the metal surfaces are subsequently treated 
with an acidic substance having an ionization constant greater than 10~*. Finally, 
the metal surfaces are treated with hydrogen before re-use. 


C. L. Thomas and E. C, Lee (Universal Oil Products Co.), U.S.P. 2,347,648, 2.5.44, 
Appl. 30.11.38. In a conversion process, hydrocarbon oil is subjected at cracking 
temperature to the action of a calcined mixture of precipitated silica, alumina, and 
zirconia. 


G. Egloff (Universal Oil Products Co.). U.S.P. 2,348,531, 9.5.44. Appl. 16.12.40, 
In a process for thermally and catalytically cracking and coking a hydrocarbon oil 
to produce a substantial yield of high anti-knock gasoline, the charging oil consists 
of a hydrocarbon oil having relatively heavy and high coke-forming fractions and 
relatively lighter fractions comprising those within the gasoline boiling range. The 
charging oil is mixed directly with cracked oil and gas obtained from thermal cracking 
of a relatively heavy reflux condensate fraction, and a mixture is separated which 
consists of non-vaporous cracked and uncracked oil containing the relatively heavy 
and high-coke-forming fractions, and a vaporous oil and gas. The non-vaporous oil 
is treated to produce coke and a distillate oil. The vaporous oil and gas are fraction. 
ated to separate high anti-knock gasoline and gas from a relatively light reflux con- 
densate fraction and from the relatively heavy reflux condensate fraction. The 
gasoline and gas are condensed, cooled, and separated. The heavy reflux condensate 
is directed to the thermal cracking zone, where cracked oil and gas are produced. 
The light reflux condensate is catalytically cracked to form products containing 
substantial yields of gasoline. Cracked products are separated into vaporous gasoline 
and gas, and a higher-boiling hydrocarbon oil. The gasoline and gas are condensed, 
cooled, and separated, and the higher-boiling hydrocarbon oil is passed into the 
vaporous oil and gas from thermal cracking, and fractionated. 


J. Delattre (Universal Oil Products Co.). U.S.P. 2,348,576, 9.5.44. Appl. 13.5.40. 
To produce high anti-knock gasoline of relatively low olefin content, hydrocarbon oil 
heavier than gasoline and a powdered cracking and hydrogenating catalyst are intro- 
duced into a reaction zone and passed from one end to the other. A substantial part 
of the oil is cracked to olefinic gasoline in the portion of the zone adjacent to the inlet. 
Hydrogen is introduced at an intermediate point to mix with olefinic reaction products. 
Thus substantial olefin saturation is effected during the passage of the hydrocarbons 
and hydrogens through the remaining part of the reaction zone. 


F. E. Frey (Phillips Petroleum Co.). U:S.P. 2,348,802, 16.5.44. Appl. 7.10.40, 
To produce hydrocarbons suitable for use as motor fuel, a mixture of hydrocarbons 
having at least 2 carbon atoms per molecule, and boiling not higher than the end- 
point of motor fuel, is introduced to a non-catalytic conversion zone under conditions 
designed to produce an optimum yield of normally liquid, substantially aliphatic 
hydrocarbons. These hydrocarbons boil within the motor fuel range, and include 
low-boiling isoparaffins. With at least a portion of the effluent from the conversion 
zone, consisting of normally gaseous and normally liquid hydrocarbons, and including 
olefins and low-boiling isoparaffins, there is mixed concentrated sulphuric acid, at an 
alkylation temperature and pressure, to unite olefin and isoparaffin hydrocarbons and 
form hydrocarbons in the motor-fuel range. Subsequently a fraction comprising 
hydrocarbons suitable for motor fuel is removed. A normally gaseous hydrocarbon 
fraction comprising hydrocarbons with at least two carbon atoms per molecule is also 
withdrawn, and at least part of it is returned to the non-catalytic conversion zone. 

H. B. M. 


J. R. Bates (Houdry Process Corp.). U.S.P. 2,349,243, 23.5.43. Appl. 4.3.42. 
A hydrocarbon material is contacted under cracking conditions with a catalyst con- 
sisting of zirconium phosphate. The catalyst is prepared by mixing a solution of a 
soluble zirconium salt and a solution of a soluble metaphosphate and afterwards drying 
the mixture. 
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Cc. E. Hemminger (Standard Oil Development Co., Delaware). U.S.P. 2,349,428, 
23.5.44. Appl. 30.12.39. Crude residual oils are treated in the following way to 
obtain vaporizable constituents suitable for further cracking treatment. The oils 
are heated to a sufficient temperature to vaporize a portion of them, and the vapours 
so formed are separated from unvaporized residue. The residue is maintained at 
reduced pressure for 1-2 minates at a temperature between 775° and 800° F. Vapours 
formed during this viscosity-breaking treatment are separated, and part of them are 
condensed and combined with the initial material prior to heating. H. B. M. 


Hydrogenation. 


$34. Patents on Hydrogenation. W. J. Mattox (Universal Oil Products Co.). U.S.P. 
2,348,557, 9.5.44. Appl. 17.10.40. A method is described for improving the anti- 
knock characteristics of hydrocarbon distillates consisting of gasoline fractions con- 
taining naphthenes with 5 carbon atoms in the ring. The distillate is subjected to the 
action of hydrogen in the presence of a catalyst to convert the naphthenes into open- 
chain, aliphatic hydrocarbons. The resultant conversion products are reformed in 
the presence of a dehydrogenating catalyst. H. B. M. 


Polymerization. 


835. Patent on Polymerization. R. E. Nagle (The Texas Co.). U.S.P. 2,348,836, 
16.5.44. Appl. 13.7.39. In a process for converting normally gaseous olefin-contain- 
ing hydrocarbons into a normally liquid hydrocarbon product boiling in the gasoline 
range, @ stream of C, and lighter hydrocarbons containing 20-40% olefines are heated 
to a temperature between 375° and 400° F. The stream is then passed through a 
catalytic reaction zone containing a phosphoric acid catalyst of about 100—-110% 
H,PO, by weight to effect polymerization. Hydrocarbon reaction products are 
removed from the outlet end of the reaction zone. Relatively cool normally gaseous 
hydrocarbons are introduced into the zone at a number of points between the inlet 
and outlet ends in an amount and at such a temperature that the overall temperature 
difference from inlet to outlet is 50-60° F. The temperature increases in the direction 
of flow of the stream, and the water content of the hydrocarbon eg is _ 
gressively increased during flow through the reaction zone. ~ B 


Alkylation. 


$36. Patents on Alkylation. A. A. O’Kelly and D. P. J. Goldsmith (Socony-Vacuum 
Oil Co.). U.S.P. 2,347,790, 2.5.44. Appl. 15.3.40. Paraffinic hydrocarbons are 
alkylated with olefinic hydrocarbons by contacting them under alkylating conditions 
in the presence of a catalyst consisting essentially of solid material selected from the 
group consisting of compounds of the general type MX and associations between such 
compounds. M is a metal and X is chlorine or fluorine; MX is a metal halide which 
is a solid stable compound at 800° F. The concentration of olefins is so controlled 
that alkylation is the principal reaction. 


L. P. Elliott and L. F. Brooke (Standard Oil Co. of California). U.S.P. 2,347,999, 
2.5.44. Appl. 2.12.40. In a process for alkylating an isoparaffin to produce isopara- 
ffins of higher molecular weight, an acid alkylation catalyst is reacted in a first zone 
with an olefin to form an alkyl acid ester. The alkylated acid catalyst is then with- 
drawn and an isoparaffin is alkylated with it in a second zone. In this way an 
isoparaffin of higher molecular weight is produced and acid alkylation catalyst is 
liberated. After separation from the hydrocarbon the catalyst is treated and returned 
to the first zone for realkylation. 


O. N. Miller (Standard Oil Co. of California). U.S.P. 2,348,017, 2.5.44. Appl. 
13.10.39. High anti-knock motor-fuel hygrocarbons are obtained from a mixture 
of relatively light hydrocarbons containing normal butane, isobutane, isobutene, 
l-butene, and 2-butene in the following way. Normal butene and 2-butene are 
separated from the mixture by fractional distillation, and the residue of the mixture 
is subjected to polymerization. Polymers are separated from the unpolymerized 
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portion. 2-Butene is absorbed from normal butane in an excess of alkylation catalyst, 
and the unpolymerized portion of the mixture and the alkylation catalyst solution 
containing excess catalyst is passed to an alkylation zone in which isobutane is 
alkylated. 


A. R. Golsby, E. F. Pevere, and G. B. Hatch (The Texas Co., New York). U.S.P, 
2,348,467, 9.5.44. Appl. 10.5.41. In the alkylation of hydrocarbons, a solution of 
olefin in sulphuric acid is prepared and contacted with substantially olefin-free, low- 
boiling isoparaffin to strip absorbed olefin product from the acid. The resulting 
mixture is passed to a reaction zone containing an alkylation catalyst, and conditions 
are so controlled that the tsoparaffin is alkylated by the olefin product with the forma- 
tion of saturated hydrocarbons boiling in the gasoline range. 


F. Horton, L. C. Kemp, R. E. Nagle, and L. P. Scoville (The Texas Co., New York), 
U.S.P. 2,348,815, 16.5.44. Appl. 20.6.39. In the manufacture of anti-knock gasoline 
cracked naphtha is stabilized, and an overhead stream is separated from the stabilizer. 
This contains mainly C, and lighter hydrocarbons. A side stream containing C, 
olefins and paraffins and some C, hydrocarbons is also separated and fractionated to 
remove additional C, hydrocarbons and a portion of normal butane. In this way a 
fraction concentrated in isobutane and C, olefins is obtained. This is subjected to 
alkylation, and the isobutane is alkylated by the olefins. An unstabilized alkylate is 
separated from the reaction products and then stabilized to separate normally liquid 
alkylate from an overhead fraction consisting essentially of isobutane and normal 
butane, together with any C, carbons remaining. A portion of the overhead fraction 
is recycled to the side-stream fractionating process to prevent build-up of C, hydro- 
carbons in the system. A further fraction of the overhead is fractionated to separate 
isobutane from normal butane, and the isobutane fraction is recycled directly to the 
alkylation zone. H. B. M. 


Isomerization. 


337.* The Commercial Isomerization of Lighter Paraffins. B. L. Evering, N. Fagen, 
and C.S. Weems. Oil GasJ., 28.10.44, 48 (25), 77.—Isomerization methods developed 
by the Standard Oil Co. of Indiana consist of three processes for the isomerization 
of light naphtha, butanes, and pentanes which are operated in five of their plants, 
the whole forming a complete system of isomerization of C4, C5, and C6 paraffins, as 
follows :— 


(1) Naphtha isomerization (pentanes and hexanes) : 
(a) isomate (once through), 
(b) neohexane (recycle). 

(2) Pentane isomerization. 

(3) Butane isomerization. 


The paraffinic feed is contacted with a liquid aluminium chloride-hydrocarbon 
complex catalyst in the presence of hydrogen chloride to produce branched-chain 
isomers. Although aluminium chloride is appreciably soluble in hydrocarbons, this 
complex catalyst is substantially insoluble, and is easily separated from the hydro- 
carbons by settling. The catalyst also has a capacity for holding aluminium chloride, 
added as make-up, due to the high distribution coefficient between the complex 
catalyst and hydrocarbon under reactor conditions. Side reactions are reduced by 
the use of a suitable inhibitor. The process is particularly useful for the conversion 
of hexanes, but it is often convenient to use a naphtha containing both pentanes and 
hexanes. With a once-through operation a high-quality aviation base-stock is 
obtained almost in equilibrium proportions. With a cycling operation, the higher- 
boiling, low-octane-number isomers may be selectively removed from the product 
and recycled. 

The isomate plant operates on light naphthas, and isomerizes hexanes and pentanes 
simultaneously, once-through on hexanes and recycling the pentanes. 

The neohexane plant recycles hexanes to produce a neohexane concentrate, and 
operates once-through on pentane. The quality of the concentrate is affected by the 
degree of fractionation and extent to which the hexanes are recycled. The yields and 
product quality for once-through and recycle hexane isomerization are :— 
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Hexane Once- Recycle ratio. 
Yields. feed. through. i:1. 2:1. 
Dry gas, vol.-%, . é 1-8 3-6 5-3 
Butanes, vol.-% . — 3-8 6-3 
Product, vol.-% . 96-8 87-2 85-2 
Product Octane No. : 
A.S.T.M. (clear) 65-0 80-0 88-0 1-4 
A.F.D.1-C, + 4 TELL. 87-0 100-0 100 + 100 4-35 


Doubling the recycle ratio decreases the yield of neohexane concentrate only 2%, 
while effecting a considerable improvement on the product. The bottoms are also 
valuable for aviation purposes. The liquid yield (neohexane and bottoms) is 94:2% 
and 91-4% for the 1:1 and 2:1 ratios, respectively. The butanes consist of 75% 
isobutane. 

The working of the isobutane and isopentane plants are briefly described and the 
yields are given. Both plants employ a small amount of inhibitor. W. H. C. 


$38. Patents on Isomerization. V. N. Ipatieff and L. Schmerling (Universal Oil 
Products Co.). U.8.P. 2,347,266, 25.4.44. Appl. 20.1.39. Normal paraffins having 
at least 4 carbon atoms to the molecule are converted into branched-chain paraffins 
by contacting them, under isomerizing conditions and in the presence of hydrogen and 
hydrogen chloride, with a sludge produced in an independent hydrocarbon con- 
densation reaction in the presence of aluminium chloride. 

J. D. Gibson (Phillips Petroleum Co.), U.S.P. 2,347,317, 25.4.44. Appl. 6.4.42. 
A combination isomerization-alkylation process is described in which there is pro- 
duced @ mixture comprising isobutane, normal butane, hydrocarbons boiling higher 
than normal butane, and hydrofluoric acid in excess of the amount required to form 
azeotropic mixtures with all the isobutane and all the normal butane. HH. B. M. 


Chemical and Physical Refining. 


339. Patents on Chemical and Physical Refining. A.J. Schmid! (Standard Oil Develop- 
ment Co.). U.S.P. 2,347,515, 25.4.44. Appl. 11.4.40. A process is described for 
the manufacture of refined petroleum-oil products of improved burning qualities. 
The feed oil is contacted in a two-stage alkali metal hydroxide treating system in 
such a way that the oil in the initial stage is contacted with the whole of the spent 
metal hydroxide solution removed from the secondary stage, and the oil withdrawn 
from the initial stage is contacted solely with fresh alkali metal hydroxide solution in 
the secondary stage. After removal, the ojl is treated with a doctor solution to remove 
objectionable sulphur compounds, 


D. B. Bell (Kenyon F. Lee). U.S.P. 2,347,805, 2.5.44. Appl. 26.12.39. In an oil- 
conversion process, the initial material after preheating to 600—650° F. is reacted with 
an oxygen-containing gas to raise the temperature to 800° F. or higher. Unvaporized 
oil is separated and cooled to 600-650° F. Afterwards it is again reacted with an 
oxygen-containing gas to raise the temperature to 900—-950° F. In this way coking is 
effected, and the oil can then be introduced into a coking zone, where coke and 
vaporous fractions are separated. 


F. E. Frey (Phillips Petroleum Co.). U.S.P. 2,347,945, 2.5.44. Appl. 16.6.41. 
To remove organically combined fluorine from hydrocarbon materials, they are sub- 
subjected to the action of a solid, porous metal oxide catalytically active for hydro- 
genation and dehydrogenation reactions. Time of the reaction is so.controlled that 
extensive chemical changes in the hydrocarbon material itself are not effected, and the 
total effluent is essentially fluorine-free. 


K. Korpi (Union Oil Company of California). U.S.P. 2,347,955, 2.5.44, Appl. 
28.5.40. A catalyst is prepared by adsorbing phosphoric acid on a carrier and then 
neutralizing the acid with caustic alkali. 


E. R. Kanhofer (Universal Oil Products Co.). U.8.P. 2,348,072, 2.5.44. Appl. 
31.3.43. In the manufacture of finely divided hydrated silica for use as a catalyst, 
an acid is added to a solution of an alkali metal silicate containing an alkylene polyamine. 
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J. A. Camelford (Alox Corp.). U.S.P. 2,348,191, 9.5.44. Appl. 7.2.42. A method 
is described for removing unoxidized hydrocarbons from a saponifiables-free mixture 
of unoxidized hydrocarbons, and unsaponifiable oxidation products resulting from the 
liquid-phasé controlled partial oxidation of a mixture of essentially saturated aliphatic 
hydrocarbons of mineral origin. 


J. M. Page (Standard Oil Co., Chicago). U.S.P. 2,348,408, 9.5.44. Appl. 30.11.40, 
A method is given for the recovery of a catalytically active aluminium halide-hydro. 
carbon complex from a comparatively inactive aluminium halide-hydrocarbon sludge 
formed during the conversion of hydrocarbons,. The sludge is treated with hydrogen 
in the presence of an active hydrogenation catalyst selected from the group comprising 
oxides and sulphides of the heavy metals of the six group of the Periodic System. 
Conditions of temperature are so controlled that there is no substantial vaporization 
of aluminium chloride, but that there is restoration of the aluminium halide—hydro- 
carbon complex to a catalytically active fluid state. 


H. R. Johnson. U.S.P. 2,348,543, 9.5.44. Appl. 17.10.41. To desulphurize a 
hydrocarbon oil it is treated with a contact agent consisting essentially of chalk. The 
treatment is carried out at a temperature of approximately 500° F., but under con- 
ditions designed to prevent substantial cracking. . 


F. C. Moriarty (Universal Oil Products Co.). U.S.P. 2,348,745, 16.5.44. Appl. 
8.12.41. Hydrocarbon distillate is refined by treating with marl at a temperature 
above 500° F., but under conditions which inhibit substantial cracking. 


I. H. Welinsky and M. H. Gorin (Socony-Vacuum Oil Co.). U.S.P. 2,348,770, 
16.5.44. Appl. 24.9.42. A process is described for recovering aluminium bromide 
after use as a catalytic agent in low-temperature conversion processes of hydrocarbons. 
A small amount of metallic aluminium is added to the tarry complex of aluminium 
bromide and hydrocarbons. Destructive distillation is then carried out by heating 
to a temperature between 300° and 900° C. for a prolonged period of time in a heating 
zone. Evolved vapours are passed through a fractionating column to a condenser 
and condensed at a temperature above 100°C. Uncondensed vapours are withdrawn, 
and the condensate is returned to the column as reflux. Distillation is continued 
until the vapours attain a relatively constant temperature at approximately the 
boiling point of the catalyst. Finally aluminium bromide is withdrawn and recovered. 

H. B. M. 
Special Processes. 

340. Patents on Special Processes. F. E. Frey (Phillips Petroleum Co.). U.S.P. 
2,347,256, 25.4.44. Appl. 12.11.40. In the dehydrogenation of a paraffin hydro- 
carbon having at least two carbon atoms per molecule to form unsaturated hydro- 
carbons and free hydrogen, the effluent is subjected to the action of a reducible metal 
hydroxide at a temperature not greater than 650° F. In this way free hydrogen is 
reacted with the metal oxide and water is formed. The reaction is carried out in the 
presence of a material adapted to inhibit any substantial action of the metal as a 
hydrogenation catalyst. 

E. F. Pevere (The Texas Co., New York). U.S.P. 2,349,053, 16.5.44. Appl. 
21.3.41. To obtain butane and heavier hydrocarbons from propane and ethylene, the 
feed hydrocarbons are passed to an alkylation zone in the proportion of 5-30 parts 
propane to | part ethylene, and contacted with aluminium halide in the presence of a 
small quantity of hydrogen halide. Contact is effected at a temperature between 
250° and 325° F. and under a pressure of 2000-3000 lb. Thus propane and ethylene 
react without substantial polymerization of the olefin. A hydrocarbon mixture 
containing butane and heavier hydrocarbons in substantial amount is withdrawn from 
the reaction zone, and afterwards butane is separated from the heavier hydrocarbons. 


F. E. Frey, R. D. Snow, and W. F. Huppke (Phillips Petroleum Co.). U.S.P. 
2,349,160, 16.5.44. Appl. 29.4.40. Paraffinic hydrocarbons boiling above the lower 
part of the gasoline boiling range can be converted into hydrocarbons of a smaller 
number of carbon atoms per molecule and in the gasoline range in the following 
manner. The original paraffinic material is dehydrogenated in the presence of a solid 
catalyst to produce olefines and free hydrogen without substantial cracking. A 
fraction comprising olefines is then cracked to produce a substantial amount of hydro- 
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carbons of a smaller number of carbon atoms per molecule and in the gasoline range, 
together with lighter olefines having at least three carbon atoms per molecule. The 
effluent is passed to a separating zone, and a fraction comprising lighter olefines is 
removed, These are then catalytically polymerized to form hydrocarbons in and 
above the gasoline boiling range. Effluents from polymerization are passed to the 
separating zone, and an olefinic fraction above the gasoline range is removed and, in 
admixture with the olefin fraction obtained by dehydrogenation, is subjected to 
depolymerization. An olefinic fraction comprising hydrocarbons in the gasoline range 
and obtained from the cracking and polymerizing operations is also removed from the 
separating zone. H. B. M. 


Safety Precautions. 


$41.* Evaluation of Plant “‘ Fire-Control Index.”” R.L. Davis. Oil Gas J., 2.12.44, 43 
(30), 67.—In the absence of concrete information on fire hazards during the rapid growth 
of catalytic alkylation and isomerization processes, only small efforts patterned on 
conventional methods have been made to provide safety facilities on new plants. As 
volatile hydrocarbons and poisonous and corrosive catalysts are involved, the diffi- 
culties are increased. The author has devised five formule based on factors which 
affect the hazard of a unit in case of fire, viz. hydrocarbon concentration, volatility, 
plant value, chemical hazard and corrosion factor, and proximity to other equipment. 
Solution of the formule gives the “* Fire Control Index ’’ of any plant, and this latter 
assists in designing the safety equipment for the plant in question. Two examples 
to determine the cost of emergency safety facilities are worked out by means of the 
formula. 

On units containing hydrocarbons heavier than pentane, the usual cracking unit 
drop-out system is adequate and time-saving, but for propane or butane units a pres- 
sure vessel is required; and for alkylation units containing 4000 brl. of hydrocarbon 
and acid g 5000-brl. pressure sphere would be recommended. , G. A. C. 


PrRopDUCTs. 


Chemistry and Physics. 


342.* An Elementary Description of Some Molecular Concepts of the Structure of 
Dielectrics. E.B.Moullin. J. Instn. elec. Engrs, 1944, 91, Pt. I, 448-455.—Intended 
as a popular introduction to the “‘ Theory of Dielectric Constant and Energy Loss in 
Solids and Liquids ’’ (see next abstract), this paper outlines the Bohr atom and the 
electronic theory of valency. The mechanism of polar molecules and the manner in 
which such molecules would produce heat under the influence of an alternating field 
are described. Results of experiments in which pdwer-factor determinations were 
carried out on solutions of spermaceti in paraffin wax indicate that polar molecules 
are a cause of dielectric losses. The significance of this fact as regards the electrical 
and mechanical properties of dielectrics is briefly discussed. C. F. M. 


843.* Theory of Dielectric Constant and Energy Loss in Solids and Liquids. H. 
Frohlich. J. Instn Elec. Engrs, 1944, 91, Pt. I, 456-463.—The dielectric properties 
of solids and liquids consisting of long-chain molecules are discussed theoretically 
from the point of view of modern atomic and molecular structure. It is shown that 
in such substances dipoles have two equilibrium positions with opposite dipole direc- 
tions. The static dielectric constant should increase with temperature below a critical 
temperature and decrease above it. The power loss for crystalline solids should be 
approximately described by the Debye equations. For amorphous substances, how- 
ever, @ flattening-out of the Debye loss curve is expected. The dependence of the 
time of relaxation on chain length has been calculated. Cc. F. M. 


344. Heat Capacity of Carbon Tetrachloride from 15° to 300° K. Heats of Transition 
and of Fusion. The Entropy from Thermal Measurements Compared with the Entropy 
from Molecular Data. J. F. G. Hicks, J. G. Hooley, and C.C. Stephenson. J. Amer. 
chem. Soc., 1944, 66, 1064-1067.—Results of the measurement of the heat capacity 
of carbon tetrachloride over the range 17—300° K. are given. The melting point was 
250-3° + 0-1° K. and heat of fusion 601-2 calories per mole., transition temperature 
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225-35 0-03° K., and heat of transition at this temperature 1095+ 3 calories per mole, 
The entropy of CCl, (liquid) and CCl, (gas) are also reported, the latter value being 
compared with the third-law entropy calculated from Raman spectra and electron 
diffraction data. , E. H. W. 


345. of the Phenylpropylenes. C. M. Suter and W. E. Truce. J. Amer, 
chem. Soc., 1944, 66, 1105-1109.—The three phenylpropylenes were sulphonated with 
@ suspension or solution of the co-ordination compound of dioxane and sulphur trioxide 
in an inert solvent. a-Methylstyrene gave 2-phenylpropene-1 : 3-disulphonic acid, 
The small amount of monosulphonation product could be increased by modifying the 
conditions. 

With propenylbenzene the sole product was 1-phenylpropene-2-sulphonic acid, 
Alkylbenzene yielded about 50% of 3-phenyl-2-hydroxypropane-1-sulphonic acid; 
an appreciable amount of 3-phenyl-2-propene-sulphonic acid was also isolated. 

E. H. W. 


$46. An X-Ray Examination of Crystals of Triphenylmethyl Chloride and Bromide. 
Sheng-Nien Wang and Chia-Si Lu. J. Amer. chem. Soc., 1944, 66, 1113-1114.—The 
results are given of the determination of the unit cells of triphenylmethy] chloride and 
bromide from an X-ray examination. The halogen atoms were located approximately, 
but the configuration of the triphenylmethyl group was not determined. 

E. H. W. 


347. Catalytic Aromatization of Branched Chain Aliphatic Hydrocarbons. V. I. 
Komarewsky and W.C. Shand. J. Amer. chem. Soc., 1944, 66, 1118-1119.—Aliphatic 
hydrocarbons with six (or seven) carbons in a straight chain but containing a quaternary 
carbon atom (or atoms) cannot form aromatic compounds direct, but dehydrocyclize 
to form aromatics in the presence of a chromia—alumina catalyst. Isomerization must 
therefore take place during the dehydrocyclization. Aliphatic hydrocarbéns having 
structures which allow cyclization in two ways dehydrocyclize to aromatics by a 
mechanism which permits their direct formation. E. H. W. 


348. Direct Aromatic Amination. A New Reaction of Hydroxylamine-O-sulphonic 
Acid. R.N. Keller and P. A.S. Smith. J. Amer. chem. Soc., 1944, 66, 1122-1124.— 
Benzene, toluene, o-, m-, and p-xylene, chlorobenzene and nitrobenzene formed amine 
derivatives direct by the action of hydroxylamine-O-sulphonic acid in the presence of 
anhydrous aluminium chloride. Yields varied from ca. 50% with tolueme to ca. 1°, 
with nitrobenzene. 

Toluene was also aminated in small yield by hydrazoic acid under the influence of 
ultra-violet light. Possible mechanisms for these reactions are discussed. 

E. H. W. 


349. Thiocarbonyls I. Condensation of Thioacetophenone with Activated Nickel. 
J. K. Clive, E. Campaigne, and J. W. Spies. J. Amer. chem. Soc., 1944, 66, 1136- 
1137.—Simpler methods for the preparation of stilbene derivatives, to be tested for 
carcinogenicity, are being investigated, and a synthesis of trans-a : a’-dimethylstilbene 
by the reaction of thioacetoph with Raney nickel is reported. E. H. W. 


350. An Anomalous Reaction of Dipyrrylmethanes Leading toa New Class of Hetero- 
cyclic Compounds. A. H. Corwin and R. C. Ellingson. J. Amer. chem. Soc., 1944, 
66, 1146—1151.—The investigation is reported of the structure of a new class of hetero- 
cyclic compounds called dipyrrolopyridones. 

These derivatives of dipyrrylmethanes are of interest because their colour and 
fluorescence in organic solvents resemble those of crude oil. B. H.W. 


351. Preparation and Properties of the n-Alkyl Acrylates. C. E. Rehberg and C. H. 
Fisher. J. Amer. chem. Soc., 1944, 66, 1203-1207.—Higher n-alkyl acrylates having 
2 to 16 carbon atoms in the alkyl groups have been prepared in good yields by the 
alcoholysis of methyl acrylate. Polymers of these compounds were prepared, and 
some of their properties are described. E. H. W. 
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352. Effect of Bases on the Hydrogenation of Alkyiphenols in the Presence of Raney 
Nickel. H. F. Ungnade and D. V. Nightingale. J. Amer. chem. Soc., 1944, 66, 
1218-1220.—The hydrogenation by Raney nickel of phenol and alkyl phenols was 
effected more rapidly in the presence of the corresponding phenoxides. Constants of 


the cyclohexanols produced are tabulated. E. H. W. 


$53. 2 : 8-Dihydroxypropyl n-Dodecyl Ether. Note by O. Grummitt and R. F. Hall. 
J. Amer. chem. Soc., 1944, 66, 1229-1230.—The preparation and properties of 2 : 3-di- 
hydroxypropyl n-dodecy! ether are described. This synthesis was undertaken to 
obtain a typical higher aliphatic alpha mono-ether of glycerol. E. H. W. 


Analysis and Testing. 


354. Apparatus for Determining Minimum Energies for Electric-Spark Ignition of 
Flammable Gases and Vapours. P.G.Guest. U.S. Bur. Mines. Report of Investiga- 
tions No. 3753. May 1944. During recent years considerable attention has been 
given to the problem of static spark ignition. Contrary to general belief that any 
condition which may give rise to a spark is unsafe, it has been found that for certain 
gas mixtures an energy of at least 0-002 joule is required in a spark to cause ignition. 
Since the energy, in joules, of a capacitor- type spark can be expressed at 1/2 CV?, 
where C is the capacitance in farads and V is the voltage, it follows that the voltage 
need not be high to cause ignition if the circuit capacitance is large. In order to 
formulate adequate, and yet not unduly expensive or cumbersome safety measures, 
complete information is desirable regarding spark energies. 

To this end, the Physical Chemistry and Hydrogenation Section of the Central 
Experiment Station of the Bureau of Mines, Pittsburg, has designed an apparatus by 
means of which almost any flammable gas or easily volatilized liquid can be tested. 
It is fully described in this report, and its adaptability is claimed to be such that 
studies can be made of spark length, shape, size, and material of electrodes, gas density, 
additions of inhibitive or sensitizing gases, artificial ionization of the gap, changes 
in circuit constant, ete. With slight modifications and suitable auxiliary equipment, 
direct comparison can be made of the ignitibility of different types of sparks, i.e. sparks 
following a gradual rise of potential, impulse sparks, prolonged sparks or discharges, 
rapidly recurring sparks, etc. 

Routine ignition tests with single capacitance-type sparks are reported to be in 
progress, and by way of illustration a few minimum energy values obtained with 
Pittsburg natural gas and with benzene are quoted. The conclusion is reached that 
ignition of mixtures near the upper and lower limits for flame propagation (1-41— 
6:75% for benzene and 4-75-13-8% average for Pittsburg natural gas) requires com- 
paratively high energy when sparks shorter than 0-050 in. occur between electrodes 
} in. or larger in diameter. H. B. M. 


855. Softening-Point of Fats. C. R. Barnicoat, Analyst, 1944, 69, 176.—The method 
described is based on the ring-and-ball method for bitumen. Essentially it consists 
of obtaining the temperature at which an }-in. steel ball falls half-way through a 
l1-ml, sample of fat in a 5 x 1 cm. (external diameter) test tube. A few interesting 
figures are reported giving the effect of varying conditions of test, e.g., rate of heating 
during determination of softening point, rate of pre-cooling sample, degree of oxidation 
of fat. @. TF. 


856. Mixed Indicator in the Titration of Fatty Acids. A. Kleinzeller and A. R. Trim. 
Analyst, 1944, 69, 241.—Phenolphthalein, although widely used in titration of fatty 
acids, has a wide range of colour change (pH 8-0—9-0), and the authors recommend an 
indicator consisting 1 part of 0-1% aqueous solution of cresol red neutralized with 
sodium hydroxide and 3 parts of 0-1% thymol blue solution neutralized with sodium 
hydroxide. The colour of this indicator changes from pink at pH 8-2 through grey to 
purple at pH 8-4. It is claimed that accurate microtitration (N/100 ey * fatty 
acids (2-6 mgrms.) can be obtained using the indicator described. = = 


357. A Micro-Pyknometer. A.A. Houghton. Analyst, 1944, 69, 345-346.—A micro- 
’ pyknometer for 0-01 ml., or less, of liquid, its construction and calibration are described. 
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$58.* Some Simple Automatic Controls for Gas Burners and Electric Circuits. J. £. 
Still. Chem. and Ind., 1944, 309-310.—A few neat but simple automatic controls 
for laboratory use are described. No particular originality is claimed, although the 
author believes each device has so far unpublished features. The devices are: (1) a 
method for shutting off a gas supply or breaking an electric circuit at a given time, 
utilizing the rotation of the alarm winding key of an ordinary alarm clock; (2) a 
thermo-regulator for gas-heating in which the gas-flow is regulated by a mercury seal 
operated by the vapour pressure of acetone or benzene—a varying head of mercury 
permits @ setting for any temperature between 30° and 130°C. ; (3) a vacuum pump 
control in which a vacuum reseryoir can be maintained at a predetermined pressure by 
a very simple mercury electric circuit-breaker. @. T. 


359.* Moisture-Vapour Barriers. C. R. Oswin. Chem. and Ind., 1944, 429.—It is 
suggested that the term “ Resistance to Aqueous Penetration ’’ (‘“‘ R.A.P.’’) should 
be adopted as the unit of moisture permeability of wrapping material. The ‘“‘ R.A.P.” 
unit will be based on the millibars required to drive 1 gm. of water through 1 sq. m. 
of the membrane in 25 hours. R.A.P. units for cellulose, waxed cellulose, nitro- 
cellulose, polyethylene, polyvinyl chloride, and rubber hydrochloride are reported. 
@ 7. 


360.* Density Pipette for Very Viscous Liquids. A. J.C. Nicholson and A. G. Ward. 
Chem. and Ind., 1944, 429-430.—It is considered that most density bottles described 
in the literature are unsuitable for measuring densities or thermal expansions of 
viscous liquids in the range 100—-10,000 poise. The pipette described consists of a 
50-ml. bulb having a length of tubing calibrated in 1/10 ml. up to 2 ml. extending 
from the top of the bulb. From the bottom is a short tapped tube through which the 
bulb is filled by suction on the top of the graduated tube. t. ©. @, T. 


361.* Determination of Small Amounts of Anthracene in Tar and Tar Oil Fractions. 
'F. R. Cropper and N. Strafford. J. Soc. Chem. Ind., 1944, 68, 268-272.—Anthracene 


is estimated by ultra-violet absorption measurement after substances which might 


interfere have been separated chromatographically (activated alumina). 
a. T. 


Crude Oils. 


362.* Precipitation of Asphalt from Crude Oil by Flow Through Silica. H. Dykes, 
K. Bleu, and Dl. Katz. Oil Gas J., 30.9.44, 43 (21), 79.—Paraffin deposits common to 
many oil-wells are usually attributed to separation of a solid wax phase as a result of 
gas evolution from the oil accompanied by a temperature decrease. The Greeley 
crude oil of California forms a granular bituminous deposit which accumulates in the 
well casing at depths in which the well fluid is still in a single phase, accumulation also 
occurring at points near the surface and in the separators. 

Lowering the temperature and pressure of a subsurface sample of the crude oil 
saturated with bitumen, and also vaporization of the natural gas, did not produce 
asphaltic particles, but on passing the oil through sand, electrical effects occurred, 
and asphaltic particles were observed in the oil by means of the electron microscope. 
The appearance of asphaltic particles under these conditions suggested that the 
bitumen might be precipitated by the electric potential set up by the flow of the oil 
through the sand. 

An apparatus was devised, and is described, consisting of a means for passing oil 
through a column of fine silica containing electrodes at the top and bottom, to which is 
attached a vacuum-tube potentiometer for measuring the potential created by the 
flow through the column. Preliminary experiments were made to measure the flow 
potential of a ferric hydroxide suspension. Afterwards, filtered Greeley crude oil 
was passed through the column and the flow potentials were measured at different 
pressure drops across the silica, the outlet electrode being positive. The results are 
given in a table, and show the pressure drop across the silica, the flow potential in 
millivolts, and flow rate in c.c. per minute. Electromicrographs of thin films of the 
oil, before and after passage, show asphaltic particles after, but none in the oil before 
passage through the silica. These measurements of flow potential with crude oils are 
believed to be the first to be recorded. 
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Having ascertained that precipitation of asphalt is caused by the potential set up by 
the flow, it was considered that if a counter potential was applied across the silica, 
precipitation might be avoided. Experiments were made with this objective, the 
electrodes being maintained at a potential of 1-4 volts in reverse to the observed flow 
potential, i.e., the outlet electrode was made negative. Under these conditions the 
oil after flowing through the silica did not contain asphaltic particles, as shown by the 
electromicrographs. It is possible that the precipitated particles were attracted by 
the negative electrode, but it is doubtful whether all the particles would have been 
removed by this relatively low potential. 

The significance of precipitation is discussed. Electromicrographs are also shown 
demonstrating sedimentation of asphaltic particles in 2% solutions of asphaltic crude 
oils in benzene and petroleum ether; and also of asphaltic particles in a Texas Pan- 
handle wax deposit. 

Conclusions.—(1) The potential measured is proportional to the flow rate, and was 
of the order of 3-4 millivolt per square inch pressure drop for a silica plug 2-1 in. long ; 
(2) the application of an opposite potential to that caused by the flow of oil, through 
the sand, prevents precipitation of the asphalt ; (3) the presence of asphaltic particles 
could be associated with or responsible for paraffin deposits in tubing, tank bottoms, 
and oil-water emulsions ; (4) the control of bitumen formation in crude oil by impress- 
ing potentials across the porous solid strata through which oil flows; (5) asphalt 
particles were found in the paraffin deposit. The application of bitumen control to 
wells producing paraffin may assist in preventing crystalline wax accumulation in 
flow-lines. W. H. C. 


$63.* The Refiners Notebook. No. 11. Paraffin Base Crude Oils. W. L. Nelson. 
Oil Gas J., 30.9.44, 43 (21), 111.—Paraffin-base crude oils are produced in the Pennsyl- 
vanian and certain fields in Texas, Louisiana, and Oklahomo. They constitute about 
16% of the U.S. crude oil production, and generally command high prices for the manu- 
facture of high-viscosity-index lubricating oils; they also give excellent kerosines and 
good diesel-index fuels. The average properties of these crude oils are given, and the 
properties of the products are briefly described and discussed. The lubricating oils 
characteristics are discussed in relation to their performance in both spark-ignited 
and diesel engines. W. H. C. 


364.* The Refiners Notebook. No. 15. Aromatic-Base Crude Oils. W. L. Nelson. 
Oil Gas J., 29.10.44., 43 (25), 101.—A chart is given which shows the composition of 
the Grosny aromatic crude oil throughout its entire boiling range. Some aromatic 
crude oils contain more aromatic hydrocarbons in the gasoline, but few crude oils 
contain more high-boiling aromatics than the Grosny. The percentage of aromatics 
in gasolines from the aromatic crude oils of various countries are tabulated, it being 
pointed out that highly aromatic crudes are scarce in the United States. 

Gasoline. Most aromatic hydrocarbons have octane numbers greater than 100, 
and when blended with other materials and used in engines behave as if they had even 
higher octanenumbers. Nevertheless, some of the straight-run gasolines from aromatic 
crude oils are also rich in normal paraffin hydrocarbons, and hence do not exhibit high 
octane numbers. The extra power contained in aromatic gasolines is indicated by the 
following comparison : 


Octane No. Type. Power. 
92 Paraffinic 100 
92 Aromatic 161 
97 Aromatic 194 
99 Aromatic 243 
100 Paraffinic 124 
The determination of aromatics, the significance of their presence in solvents, 
kerosine, and diesel fuel is briefly discussed. We mas 
Gas. 


365. Retention of Vitamin-C in foods by the use of Natural Gas Atmosphere in Dehydra- 
tion. H. L. Titus, O. J. Brown, J. Wertheim, L. M. Skofield, R. E. Morse, and F. P. 
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Griffiths. Chem. Prod., November—December 1944, 8 (1-2), 3.—It has previously 
been shown that foods dried or dehydrated in air lose from 30 to 90% of their original 
vitamin C content, while dehydration under a high vacuum or in the presence of CO, 
or nitrogen is uneconomic. It is now shown that dehydration in an atmosphere of 
natural gas results in retention of vitamin C and little or no loss of carotene and 
thiamin, with improved appearance over the air-dried product, but with no effect on 
the taste. In pilot-plant tests at Wickett, Texas, natural gas from Herthold Well, 
Panhandle, was heated to 93° C. and pumped into the drying chamber. In some cases, 
mainly with potatoes, an increase in vitamin C content was recorded, it being suggested 
that under the drying conditions vitamin C is formed from precursors existing in the 
plants. Dehydrated products stored at normal room temperature in natural gas 
show less vitamin loss than those stored in air, though at higher temperature there 
was not much difference. Cc. L. G. 


366. Patent on Gas. H. Koppers (Koppers Co.). U.S.P. 2,349,438, 23.5.44. Appl. 
25.11.39. To produce a gas suitable for the synthesis of hydrocarbons and containing 
CO and H, in the ratio of 1: 1 to 1 : 2, producer gas is mixed with at least one of the 
hydrocarbon gases of the group consisting of coke-oven gas, natural gas, and residual 
gas from the synthesis of hydrocarbons, and with steam. The mixture is heated to a 
temperature between 1100° and 1200° C. to react the hydrocarbon gas with the steam 
and with CO, of the producer gas. H. B. M. 


Engine Fuels. 


367.* National Motor Gasoline Survey, Winter 1943-44. 0. C. Blade. U.S. Bur. 
Mines. Report of Investigations No. 3758. May 1944. This is a continuation of a 
series of reports on properties of motor fuels sold through service stations in the United 
States. It summarizes analytical data of 1356 samples, representing the products of 
approximately 103 companies. Statistics are given on gravity, sulphur content, Reid 
vapour pressure, octane number, and distillation characteristics of each sample, and 
averages for each grade of gasoline are recorded. In addition, graphs of octane 
number and vapour pressure data are included for the winters of 1935-1936 to 1943- 
1944, with the exception of 1941-1942, when no survey was made. H. B. M.- 


368.* Creosote-Petroleum Mixtures as Vehicle Fuel. Used by Glasgow Corporation 
Transport. Anon. Petrol. Times, 11.11.44, 48, 752.—Glasgow Corporation Transport 
has had an extensive experience in the use of creosote—fuel oil mixtures during the past 
4} years. Its 450 diesel buses form one-third of the total vehicles run on these mixtures 
in the U.K. When creosote alone is used in diesel engines its gummy deposits, un- 
pleasant fumes (unless tar is removed), high boiling point, and high ignition point 
have all led to the opinion that mixtures are preferable. Where there is less than 
20% creosote in the mixture, the sludge formed by acids in the creosote is appreciable, 
@ maximum of 15% being shown. When between 30% and 50% creosote is used, 
sludge acids are considerably less. Actually resinous and asphaltic bodies are readily 
held in solution by creosote, but once fuel oil is added to the creosote there is a tendency 
towards precipitation, due to the lower solubility of the resins and asphalt in the fuel 
oil. Washed creosote does not give sludge with fuel oil. Slight amounts of solids 
in the mixture are removed by the centrifuge. 

The performance is shown of two buses run experimentally on mixtures of creosote 
and fuel oil (shale oil, sp. gr. 0-838), in the proportions 73% fuel oil and 27% creosote, 
and 85% /15% creosote, and later, owing to restrictions in the use of creosote, on fuel 
oil alone. 

A Daimler C.O.G. 5 single-deck Gardner 5. L.W. Engine gave the following con- 
sumptions: 12-3 mile per gallon with 27% creosote, 11-25 m.p.g. with 15% creosote ; 
and with fuel oil alone, 10-38 m.p.g. 

A Daimler C.0.G. 6 double-deck Gardner 6. L.W. Engine gave with 27% creosote 
mixture, 8-82 m.p.g.; with the 15% creosote mixture, 8-43 m.p.g.; and with the fuel 
oil alone, 8-28 m.p.g. 
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With the 27% creosote mixture running was satisfactory, except for filter clogging. 
The pulling power and general performance were indistinguishable from the per- 
formance of similar buses running on fuel oil alone. The lower percentage of creosote 
gave longer period between cleaning the filters, but the fuel consumed was greater in 
all cases. The use of creosote gave increased mileage. The specification of the 
creosote used by the Glasgow Transport is: a coal-tar fraction distilling between 
180° and 370° C, washed free of tar acids and basic substances by caustic soda and 
sulphuric acid. The creosote thus obtained is a mixture of hydrocarbons with a 
hydrogen content of 8% in creosote high in naphthalene, and 12% in those of low 
naphthalene content. 

The apparatus for mixing, which includes a De Laval centrifuge, is briefly described. 

Rate of engine wear—pistons and liners show more than normal wear, and lubricat- 
ing oil becomes somewhat contaminated with resinous bodies. 

The handling of creosote is discussed as regards storage and mixing and cold-weather 
difficulties. 

The self-ignition temperature of creosote is around 600° C. and requires a compression 
ratio of 30/1 to ensure ignition. A 20% addition of creosote only raises the 8.I.T. 
of a normal diesel oil some 25° C. from, say, 270° C. to 295° C., there are distinct 
possibilities for the use of ratios up to this figure in existing transport C.I, engines. 

W. 


$69. Patent on Engine Fuels. E. E. Gilbert (Tide Water Associated Oil Co.). U.S.P. 
2,348,290, 9.5.44. Appl. 28.3.41. An alkyl amino-diphenylamine is added to motor 
fuel to inhibit oxidation in storage. : 


Lubricants. 


870.* Separability Characteristics of Lubricating Greases. T. G. Rochner and R. C. 
Robinson. Oil Gas J., 25.11.44, 43 (29), 76.—The stability of a grease under pressure 
is discussed. The separation of the mineral oil from greases whilst in use may lead 
to concentration of the soap content to a point where the devices become clogged and 
the feed of new lubricant to the bearings is hindered. Separation of oil in the auto- 
matic cups is considered largely due to a filtering action, and a laboratory method has 
been devised to estimate this, using fritted glass plates in place of the automatic cups 
which are unsuitable for use in laboratory tests. A tube and burette are filled with 
oil the same as that employed in the manufacture of the grease under test. The tube 
is connected to a funnel containing the filter-plate ; and the grease is placed on top 
of the glass filter-plate in the funnel. Pressure is exerted on the system under con- 
trolled conditions, and the volume of oil separating from the sample through the 
filter-plate is read directly from the burette. Data are given in tables showing repro- 
ducibility of the runs made in the tester, and comparisons made with set-ups employing 
a series of automatic grease-cups. The data also reliably indicate the relative 
tendencies of the grease to separate oil when subjected to pressures in centralized 
greasing systems and high-pressure guns. The factors which determine the rate at 
which the oil may be filtered from the grease have been investigated by means of this 
test. The structure of greases influences the stability, and, with other factors being 
equal, lithium-base products tend to be the least stable, and aluminium-base greases 
the most stable in respect to separation under the test conditions. The higher the 
soap content, the more difficult will it become to filter oil from the grease; and the 
test also proves that for a given soap base, the lighter the viscosity of the mineral-oil 
component, the greater will be the rate of separation of oil. By means of the test 
the effect of temperature on the grease may be examined; it being shown that the 
separation of the oil changes the concentration of the soap in the top and bottom 
portions of the samples as they were removed from the tester after runs at 130° F. 
Time and pressure are obvious factors which influence the amount of oil that will be 
separated from the grease; and the design of the retaining agency—for example, the 
effective clearance of the piston in the cup—is another evidently important variable. 
G. A. C. 


871.* Aviation Engine Lubricants. F. L. Miller. Petrol. Times, 6.1.45, 49 (1238), 
20.—The demand for high-quality aviation lubricants has led to the production of 
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these oils by new propane solvent refining methods from many crudes previously 
considered unsatisfactory ‘for this purpose. The performance of these aviation oils 
in a Pratt and Whitney Hornet Engine test and in full-scale engine tests demonstrates 
the superiority of the new products. Improvement in overcoming ring-sticking and 
sludge deposition is still needed, since the severe conditions of operation aggravate 
these difficulties. Research has indicated that the upper limit of quality has been 
reached with regard to selection of crude source and method of refining, and superior 
performance will be obtained by the addition of small quantities of synthetic additives, 
For instance, Paranox 56 has been shown in extensive engine and flight tests to give 
excellent performance with regard to ring-sticking and ring-zone condition. Future 
possibilities may lie in the development of oils wholly or partly synthetic, from 
polymerized olefins and voltolization of fatty oils. A summary of comparative engine 
data and photographs of pistons shows probable performance characteristics of the 
synthetic and voltolized oils to be good. Continued improvement in engines and 
lubricants has raised the overhaul periods on commercial air lines to as high as 500 
or 600 or more hours; and prior to the War the K.L.M. lines in Europe ran above 
750 hours on a Voltol blend before overhaul. A table shows the effect of increased 
overhaul periods on incremental value of the lubricating oil. G. A. C. 


372. Patents on Lubricants. C.F. Prutton and A. K. Smith (Lubin-Zol Development 
Corp.). U.S.P. 2,347,217, 25.4.44. Appl. 19.12.40. A mineral lubricating oil has 
incorporated in it small proportions of both a sulphur-treated oil and a stable oil- 
soluble halogen bearing organic ring compound containing a carbony] radical. 


W. L. Finley (Sinclair Refining Co.). U.S.P. 2,347,546, 25.4.44. Appl. 7.12.40. 


A petroleum lubricating oil has incorporated with it the calcium salt of an alkyl ester 
of salicylic acid. 


W. L. Finley (Sinclair Refining Co.). U.S.P. 2,347,547, 25.4.44. Appl. 15.8.41. 
A lubricating composition is prepared from a petroleum lubricating oil and a small 
proportion of a calcium salt of an iso-alkyl ester of salicyclic acid. 


~ E. W. Cook and W. D. Thomas (American Cyanamid Co.). U.S.P. 2,347,592, 


25.4.44. Appl. 28.1.43. 0-1-5% of a di-(dihydroabiety]) dithiophosphate is added to 
a lubricating oil. 


T. E. De Villiers (Cities Service Oil Co.). U.S.P. 2,347,814, 2.5.44. Appl. 7.11.42. 
A crankcase lubricant consists of a relatively large proportion of a solvent-refined 
mineral oil and a smaller proportion of an oil-soluble stabilizing agent. The stabilizing 
agent comprises a tri-trialkyanolamine phosphite and has a high stability towards 
deterioration by oxidation under normal conditions in the presence of the metals of 
the crankcase. 


W. A. Whittier and J. B. Stucker (The Pure Oil Co.). U.S.P. 2,348,044, 2.5.44. 
Appl. 22.11.40. A mineral-oil addition agent consists of an acid which has been 
sulphurized at a sufficiently high temperature to give a good copper-strip corrosion, 
but not above 280° F., and afterwards phosphorized at 220-230° F. for a sufficient 
length of time to avoid fuming. The composition is then heated to 350° F. ~ 


W. L. Finley and J. H. Kirk (Sinclair Refining Co.). U.S.P. 2,348,461, 9.5.44. 
Appl. 19.8.41. A petroleum lubricating oil has added to it a small amount of a mixed 
calcium salt of an alkyl phenol sulphide, of which the alkyl groups contain from 4 to 
6 carbon atoms, and an alkyl ester of salicylic acid of which the alkyl groups contain 
6-18 carbon atoms. 


R. A. Swenson (Standard Oil Co., Chicago). U.S.P. 2,349,058, 16.5.44. Appl. 
31.7.41. A lubricant_contains the following ingredients. A complex soap of lead 
and a metal selected from the group consisting of alkali metals and alkaline-earth 
metals, a glyceroxide of a metal selected from the group consisting of alkali metals 
and alkaline-earth metals, a solubilizer selected from the group consisting of a metal 
soap of preferentially oil-soluble sulphonic acid, and a metal soap of preferentially 
oil-soluble naphthenic acid and mineral oil. . 
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E. A. Nill (The H. A. Montgomery Co.). U.8.P. 2,349,224, 16.9.44. Appl. 22.11.40. 
A lubricating composition for internal-combustion engines contains mineral oil, 
0-1-0:5% of sulphur dissolved in mineral oil, 0-1-0-5% of a heavy metal soap, and 
0-5-0-3% of an alcohol having at least 12 carbon atoms in a chain. H. B. M. 


Bitumen, Asphalt and Tar. 


$73. Patents on Bitumen, and Tar. G. S. Merrill and G. P. Hollingsworth 
(Minnesota Mining and Manufacturing Co.). U.S.P. 2,347,211, 25.4.44. Appl. 
16.3.39. A sealing compound has the following ingredients: reclaimed rubber, 

halt, a mixture of rosin and a rosin soap of lower acid value than untreated rosin, 
finely divided clay, and a material similar to short-fibre asbestos. The constituents 
are disseminated in a volatile solvent to provide a viscous, spreadable mass at room 
temperature. 


C. G. Abernathy. U.S.P. 2,347,233, 25.4.44. Appl. 12.2.41. A composite sur- . 
facing material is prepared in the following way. First a base is formed of plastic 
bituminous material and a coating of finely divided rubber particles is worked into its 
surface. Next a layer of surfacing material is formed. This includes an inert aggre- 
gate and a binder of an alkyd resin, also a modifier which renders the alkyd resin non- 
drying on the coating of rubber particles. 


T. F. Bradley (American Cyanamid Co.). U.S.P. 2,347,626, 25.4.44. Appl. 
6.5.41. To harden asphaltic residues, maleic anhydride is reacted with a partly 
oxidized asphaltic petroleum residue containing unsaturated ingredients by heating 
the mixture to a temperature between 150° and 250° C., and maintaining this tempera- 
ture until the softening point of the reaction product is substantially higher than that 
of the original residue. 


C. D. Levey. U.S.P. 2,347,697, 2.5.44. Appl. 2.12.39. A moulded composition 
is prepared from a compacted mixture of powdered bagasse, having a moisture content 
of less than 10%, and powdered gilsonite. At least one outer surface of the material 
consists of pre-formed thermoplastic sheeting bonded to the bagasse. 


G. H. Sandenburgh (W. M. Pindell). U.S.P. 2,348,365, 9.5.44. Appl. 13.3.40. 
A thin protective coating for concrete pavements comprises a layer of tar which 
penetrates at least partly into the pores of the concrete, and a wear-resisting surface 
containing asphalt. At least one of the layers has incorporated in it small particles 
of stone. H. B. M. 


Special Hydrocarbon Products. 


$74. Patents on Special Hydrocarbon Products. J. H. Fritz and E. A. Robinson 
(National Oil Products Co.). U.S.P. 2,347,178, 25.4.44. Appl. 7.1.42. A reversible 
emulsion of water in oil has for its chief emulsifying ingredient a cationic surface active 
fatty amino-compound, the fatty residue of which contains at least 10 carbon atoms 
and no hydrophilic groups. The emulsifier is adjusted with acid to have a pH value 
of 6-0 or less in 2% aqueous solution. 


J. Hyman (Velsicol Corp.). U.S.P. 2,347,265, 25.4.44. Appl. 25.5.42. An insecti- 
cide is made from refined, inactive carrier oils and a methyl-substituted naphthalene 
as an active ingredient. 


K. M. Gaver (The Komel Corp.). U.S.P. 2,347,678, 2.5.44. Appl. 15.2.41. A 
new product is prepared from a water-insoluble substance, selected from the group 
consisting of oils, bituminous substances, and waxes, emulsified with a product com- 
prising an aqueous colloidal suspension of sodium starchate. 


- K. M. Gaver (The Komel Corp.). U.S.P. 2,347,679, 2.5.44. Appl. 15.2.41. A 
liquid cleaning and polishing composition consists of an emulsion of wax in water and 
an alkaline metal starchate as emulsifier. 
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K. M. Gaver (The Komel Corp.). U.8.P. 2,347,680, 2.5.44. Appl. 15.2.41. A new 
product has for ingredients petroleum oil and dispersed pigment emulsified with an 
alkali metal starchate. 


E. W. Adams (Standard Oil Co., Chicago). U.S.P. 2,348,715, 16.5.44. Appl. 
25.6.41. A slushing composition containing a metal soap of preferentially oil-soluble 
sulphonic acids is obtained by treating a petroleum distillate with approximately 
6-9 lb. /gall. of concentrated sulphuric acid. The distillate has a Saybolt viscosity 
at 100° F. above 70 seconds. 


E. J. Jahn (Shell Development Co., San Francisco). U.S.P. 2,349,044, 16.5.44, 
Appl. 21.7.41. A corrosion-inhibitor is prepared from non-gaseous hydrocarbons 
containing polycarboxylic acid and an oil-soluble water-insoluble compound selected 
from the group consisting of hydrocarbon monocarboxylic acids free from ether. 
forming hydroxy] radicals and esters thereof with monohydric alcohols. 


O. M. Reiff and A. P. Kozacik (Socony-Vacuum Oil Co.). U.S.P. 2,349,198, 16.5.4, 
, Appl. 17.3.42. To prepare a plastic composition, styrene is polymerized in the 
presence of at least 10% by weight of a substance obtained by alkylating phenol with 
chlorinated petroleum wax, in the presence of a Friedel-Crafts catalyst and in a mol. 
ratio of combined chlorine to phenol of not less than 2: 1. H. B. M. 


Coal, Shale and Peat. 


$75. The Oil-Shales of the Lothians: Structure. Area I—West Calder; Area Il— 
Pumpherston; Area IV—Philpstoun. J. E. Richey, J. G. C, Anderson, and W. Q. 
Kennedy. Wartime Pamphlet No. 38, June 1942 to November 1943. H.M. Geological 
Survey : Scotland.—New structural contour maps incorporating recent advances in 
the study of the Lothians shalefields are provided. Dr. Anderson, writing on the 
Pumpherston district, suggests the need for new exploratory borings (1) at Almondell 
to determine the local quality of the Pumpherston shales, (2) on the east side of the 
Mid Calder basin, to prove the occurrence of the Camps shale and the Pumpherston 
shales, and (3) at about } ml. west-north-west of Letham, to obtain further information 
about these shales at depth. He notes that an “immense area” of Pumpherston 
shales must underlie the Newfarm syncline, south-west of Mid Calder, and makes the 
general statement: ‘‘ While it is true that the higher shales (Fells and Broxburn), 
which are confined to relatively small fields, have been exhausted, there remain large 
unworked areas of the Camps and Pumpherston seams.”’ 

Farther to the south-west, in the West Calder area, Dr. Richey says that in the 
Upper Oil-Shale Group, including the Raeburn, Fells, Broxburn, and Dunnett strata, 
“large seams of shale still remain to be extracted, as the records of workings show.” 
. . - “To the west the recognition in 1913 of the Fraser shale in a bore at No. 42 
Mine, Baads, has led to the proving of a thick development of this shale by further 
boring and to the opening up of a new and promising field.” 

Drs. Richey and Anderson reported in 1942; Dr. Kennedy made a similar report 
on Philpstoun in 1943; and we await a report on the Broxburn area. 

So far as the new information goes, it does not appear to confirm fully the view 
expressed by Dr. Murray Macgregor in Synopsis of the Mineral Resources of Scotland, 
1940, pp. 16-17, that the 1918 estimate of reserves amounting to about 500,000,000 
tons of workable oil-shale is, under present conditions, an overstatement of the facts, 
though shale rich in nitrogen (i.e., yielding 40 lb. and upwards of ammonium sulphate 
to the ton), but with a low oil yield (say, under 20 gal. per ton) could not be worked at 
an economic figure in the between-wars years after 1926. A. L. 


Miscellaneous Products. 


376. Resinous Materials in the Processing of Paper. J. Y. Kao, L. Gold, A. Stull, 
R. Worden, and W. Abramowitz. Paper Tr. J., 20.7.44, 119 (3), 43-47.—There has 
been a very considerable increase in the use of synthetic resins, etc., in paper to improve 
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(a) protective, (6) decorative, and (c) dielectric properties. The resins are used in 
three ways: (1) in paper processing by incorporation in the beater, (2) as adhesives, 
and (3) as impregnants, coatings, and laminations. Such papers are used largely for 
military packaging, frequently in combination with asphalt—viz., waterproof liners 
from asphalt laminated urea—or melamine—formaldehyde wet-strength papers ; 
foodstuff packages from kraft asphalt--lead foil—cellophane, etc. Asphalt impreg- 
nated kraft paper is water- but not moisture- or vapour-proof, and has poor tempera- 
ture resistance. Suitable moisture resistance can be obtained by resin-coating papers 
in which wax and asphalt are incorporated in the beater in emulsion form. Grease 
resistance is obtained by coating, laminating or impregnating with water-soluble 
materials, casein, starch, polyvinyl alcohol, etc., while additional water resistance is 
given by incorporation of resins (¢.g., vinyl co- polymers). Resistance to acids and 
alkalis is given by most of the resins and to solvénts and chemicals by the polyvinyls 
and the thermo-setting resins. These also improve scuffing and abrasion resistance. 
Cellophane laminated to kraft paper has good resistance to war gases. Tear strength 
and wet strength and flexibility are improved by lamination or impregnation with 
emulsions of resins or rubbers, or by incorporation in the beater. For heat sealing, 
thermoplastic resins are used. Rubber, vinyl, and acrylic resins are used in pressure 
sensitive tapes, etc. Synthetic coatings provide protection for labels. For the 
manufacture ef rigid boxes, dishes, etc., high-melting-point thermoplastics or thermo- 
setting resins are incorporated into the beater or impregnated into the sheet, followed 
by the application of heat and pressure to the moulded product. Paper impregnated 
with chlorinated oils or coated with styrene, acrylics, or ethyl cellulose produce useful 
insulators. 

For decorative purposes any film-forming material may be used. A new develop- 
ment is the coating or impregnation of fibrous materials with monometric resins 
followed by polymerization in situ. 

Adhesives from a wide variety of synthetic rubbers and resins are expensive if used 
in solvent form, but cheaper in emulsion form. For laminating to metal a trace of 
alkali or acid gives improved results. Dry films of thermoplastic resins are also used, 
sealing being accomplished by heating. 

For impregnation, coating, etc., synthetic resins and rubbers may be used in solu- 
tions, emulsions, or hot melts (by calendering). For solutions a low viscosity and high 
solids content are required. Emulsions give better adhesion, control of penetration, 
and concentration of solids, while hot melts eliminate solvents and drying problems 
and increase production rate. Artificial leather and packaging material are produced 
by impregnating paper in an emulsion bath containing 10-15% reclaim rubber, 
acrylic, vinyl, or alkyd resins, to deposit 15-30% solids within the paper. To prevent 
resin precipitation on the surface the dispersions are sensitized with water-soluble 
complexes of polyvalent metal ions and ammonia, plus protective colloids and wetting 
agents, the saturated paper requiring slight heating to set the particles uniformly on 
the fibres. 

The article contains tables showing the applications of processed papers, desirable 
properties, type of products used, resistance of films to solvents, etc., the particular 
applications for different resins, and diagrams showing the strength, etc., of paper 
containing resins and rubbers. C. L. G. 


$77. Paints for Tankers. Anon. Paint Technol., November 1944, 9 (107), 248.— 
U.S. Patent 2,216,514, assigned to Surface Proofing Products, Inc., of New York 
describes an anti-corrosive composition on a synthetic resin basis, for use as linings 
of gasoline tanks on tankers. The application of two coats is claimed to produce a 
heavy coating impervious to gasoline, salt water, or steam, which is not noticeably 
affected after 10 months’ service. Cc. L. G. 


378. Vinyl Resins for Footwear. Anon. Brit. Plastics, December 1944, 16 (187), 
541.—Increasing use is being made in the U.S. of vinyl resins for the soling of boots and 
shoes, either in the form of canvas laminates or impregnated leather. Polyvinyl- 
chloride, or copolymers with vinylaéetate or vinylidene chloride, particularly the last 
mentioned, give satisfactory products in respect of flexibility, fatigue life, elasticity, 
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temperature, abrasion, and moisture resistance. The life of a chrome-tanned leather 
sole is increased by 50% by impregnation with vinyl resins, while poor-quality leathers 
so treated will outwear normal leather. Polythene and polyisobutylene are also 
valuable in leather impregnation. It is considered likely that thermo-plastics will be 
permanently adopted as replacements, or additives to leather, and as replacements 
for the tallow/paraffin wax mixtures used for waterproofing. A combination of 
cellulose and leather fibres bound with a synthetic rubber binder is also being used 
for the manufacture of insole materials. Cc. L. G, 


379. D.D.T. The New Insecticide. A General Survey and Some Possible Paint 
Applications. G.A. Campbell and T. F. West. J. Oil Colour Chem. Assoc., December 
1944, 27 (294), 241.—A review is given of (a) the research on moth-proofing agents 
carried out by Lauger, Martin, and Muller in Switzerland (Helv. Chem. Acta, 1944, 
27, 71 and 1944, 27, 892) which led to the discovery of D.D.T. as a powerful general 
insecticide, and (b) work carried out in this country on the toxicity to flies of D.D.T, 
in oil-bound water paints. (a) The original research was aimed at finding a colourless 
dye of good affinity for wool fibre with toxic properties to moth larve, and was 
based on modifications of triphenylmethane dyes. The addition of solubilizing groups 
and toxic-chlor-phenol groups led to useful products, of which, however, too high 
quantities were required, and which were not easily exhausted from the bath. Such 
products were similar to the Eulan moth-proofing agents of the 1.G. At this stage 
the field was widened to cover toxicity to other insects, based on a wide range of 
insoluble toxic compounds, such as phenolic ethers and their chlorinated derivatives 
solubilized by combining with a direct dye structure. Modifications of pp’-dichlor- 
diphenylsulphone, which was known to be a stomach poison against the moth larve, 
led to the conclusion that pp’-dihalogenated diphenyl derivatives were essential to 
give maximum effect, and a consideration of the biological effects of various groups 
led to the attachment of a chloroform grouping to give maximum lipoid solubility, 
thus giving D.D.T. The possibility of producing other synthetic insecticides by 
the condensation of other inhalation narcotics with condensed chlorbenzene, etc., is 
thus suggested. 

In addition to the previously described uses of D.D.T. in a dusting powder for lice 
control, as an impregnant for service clothing and against fly and mosquito adults 
and mosquito larve, etc., a new development is its use in oil-bound water paints. 
Tests are described in which cages, partly boarded, were painted with an oil-bound 
water paint containing 5% D.D.T. on the oil, and flies introduced. All died within a 
few days, the paint still retaining its toxic properties after six months. A room 
painted with a similar paint, but containing 0-5% D.D.T., was similarly lethal, giving 
a 90% kill in 48 hours, while in another room in which the windows were covered with 
painted paper, 95% kill was obtained in 28 hours. It was found that increase of 
humidity had no effect ; reduction of temperature gave a slight fall; that 6-day-old 
flies were more quickly affected than 2-day-old flies; there was no evidence of a 
repellent action. Practical tests of paint containing 1% of D.D.T. applied to a factory 
dining-room and kitchen gave excellent results. Cc. L. G 


380.* Plastic coating used to Prevent Corrosion of Oil-Field Equipment. E. H. Short. 
Oil Gas J., 2.12.44, 43 (30), 59.—The application of a thin coating of a plastic material 
of the phenolic thermo-setting type resin to oil-well equipment prevents corrosion. 
In an East Texas salt-water disposal well, 4535 ft. of 44-in. tubing and surfacb con- 
nections were plastic-coated by a dipping process after sand-blasting. Four coats in 
all were applied, giving a thickness of 0-005 in. on the equipment. In running the 
string of tubing, the required time approximated that of ordinary tubing. 

Besides affording protection against corrosion, the extremely smooth surface of the 
plastic gives appreciable reduction in pump pressures; and the outside coating gives 
protection against soil-stress. @. A.C. 


381. Polvinyl Chloride for Prostheses. Anon.‘ Brit. Plastics, January 1945, 17 
(188), 21.—Plasticized polyvinyl chloride is being used for the construction of false 
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features, fingers, etc., in cases where the injury does not allow of surgical restoration. 
In view of possible effects on the skin, phthalate esters instead of tricresyl phosphate 
are used as plasticizers, and calcium stearate instead of lead salts as heat stabilizer. 
The prostheses are attached by gum trajacanth or spirit gum or by conventional 
methods, sugh as attachment to spectacles. Cc. L. G. 


$82. Polyallyl Alcohols. Anon. Chem. Tr. J., 5.1.45, 116, 18.—E.P. 565,719 of 
1943, assigned by D. E. Adelson and T. W. Evans to Shell Development Co., describes 
the production of stable, non-discolouring, polymerized allyl alcohol and esters. 
Polymerization of the unsaturated alcohols normally does not yield true polymers, and 
gives rise to oxidation by-products, but on esterification with a carboxylic acid, 
polymerization, preferably in the presence of an alkali or alkali-earth alcoholate, gives 
true polymers of the alcohol, the ester group being removed. The polymers are soluble 
in water and alcohol, but insoluble in acetone, benzene, and aliphatic hydrocarbons. 
They are useful as glues, sizing materials for textiles and fabrics, greaseproof impregnat- 
ing agents, and oil-resisting lubricants. Further resinous materials can also be pre- 
pared by reacting the allyl products with polycarboxylic acids or anhydrides and drying 
oils by reacting with unsaturated acids of the drying-oil type. With aldehydes, 
resinous acetals are formed, and with nitric acid explosives can be produced. 
Cc. L. G. 


Engines ‘and Automotive Equipment. ; 


$83. The Combustion Gas Turbine. Part II. F.K. Fischer and C. A. Meyer. Petrol. 
Engr, June 1944, 15 (9), 124-134.—The third method of improving efficiency is reheat- 
ing, and consists of adding heat to the gas as it passes through the turbine by burning 
fuel directly in the gas. Reheating and intercooling increase the amount of useful 
energy per lb. of working gas passing through the system, thus reducingsize of equip- 
ment required. Efficiency at partial load is much increased. Individual and com- 
bined effects of regenerating, reheating, and intercooling on thermal efficiency over 
the range of 1000-1500° F. temperature of gas turbine inlet are illustrated by tables 
and diagrams for open-cycle systems. Expected efficiencies of steam and gas cycles 
are also compared at inlet temperatures up to 2000° F., showing the improved efficiency 
at the higher temperature which may be expected of gas cycles when such operation 
becomes a practical possibility. Effects of air temperature on the thermal efficiency 
of the open-cycle gas turbine are also illustrated. 

The relatively low operating pressure and consequent large volume of gas which 
has to be handled by the open-cycle gas turbine means that, for a given output, the 
piping and blading of the turbine inlet are large in comparison with the steam turbine. 
The ratio of exhaust to inlet volume is, however, much smaller in the cases of the gas 
turbine, making for a balanced blade path. The large blade dimensions limit the 
maximum output of the open-cycle, single-flow combustion gas turbine to approxi- 
mately 7500 kw., but there is a possibility that the injection of liquids may extend this 
considerably. 

The closed cycle offers a method of increasing the maximum capacity of the o 
cycle by enabling higher working pressures to be utilized. The system, which is 
utilized by Echer Wyss, a Swiss firm, is described and illustrated. The possibility of 
using a gas with more suitable properties (density, specific heat, and thermal conduc- 
tivity) than air is mentioned. Hydrogen is a possibility. A closed-cycle system 
devised by Westinghouse is also described and illustrated. 

Combustion-gas turbine control can be simple and reliable, consisting only of control 

. of gas temperature by regulating the rate of fuel supply. Efficient partial load per- 
formance can be obtained by combining a variable-speed turbine driving a compressor 
with a constant-speed turbine driving a generator. High efficiency in closed cycle 
can be maintained by reducing gas pressures as the load is reduced. Possible applica- 
tions of gas turbines, with notes on advantages and disadvantages, to locomotives, 
airplanes, ships’ drives, power production, and general industrial work are tabulated 
and discussed, with notes on the type of fuel required from gperational and economic 
aspects. 
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It is pointed out that up-to-date experience with gas turbines has been limited to 
special applications, and much development work remains to be carried out to improve 
the systems and to develop the best system for each application. 

Developments, especially in the high-temperature range, must obviously await the 
post-war era, but there is no doubt that gas turbines are destined to play an important 
réle in power plants of the future. R. A. FE. 
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129.—109 wildcats were completed in U.S.A. in the week ended 18th November, 1944. 
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14 wildcats found oil and two found gas. The completion results are summarized by 
States and districts. G D. H. 


386.* World Oil Atlas. Anon. Oil Wkly, 11.12.44, 116 (2), 1-56.—The atlas shows 
the location of the producing oilfields, pipe-lines, and refineries in all countries outside 
of the United States. A map index and field guide are given. G. D. H. 


387. Germans Develop Fields in South-Western France. Anon. Oil Wkly, 11.12.44, 
116 (2), 124.—A small oilfield has been found and three fields partly developed by the 
Germans in the Gascony region. The fields are presumably on the large Cretaceous 
anticline of the St. Gaudens area. A small oil-well and several gas-wells were com. 
pleted there in 1939 and early 1940, but were shut in. The Germans are reported to 
have built a gasoline absorption plant in the St. Gaudens area early in 1943, and since 
then 120,000 cu.m./day of dry gas has been piped to Toulouse. G. D. H. 


388. China Awakes to its Petroleum Possibilities. Anon. Oil Wkly, 11.12.44, 116 (2), 
130.—When Japan invaded China, oil exportation was under way in a number of 
~ localities, but war practically stopped all work. However, enough drilling has been 
done to show the presence of commercial oil accumulations in two localities. The 
Lanchow field of central Kansu province was opened in 1939. It has fourteen pro- 
ducing wells operating at about half their total potential of 5000 brl./day. The crude 
is roughly refined for local use in a small skimming plant. 

In 1941, 700 ml. to the northwest in Sinkiang province, a small field was opened 
with Russian assistance. Sinkiang province has many large oil-seeps, and is believed 
to have great oil possibilities. The area is very remote. There are other promising 
areas with oil-seeps, but they also are difficult of access. In the great Red Basin of 
Szechuan province oil occurs in Mesozoic beds, and older beds, especially — Permian, 
have possibilities, . D. H. 


389. Australia Plans Extensive Post-War Search for Oil. Anon. Oil Wkly, 11.12.44, 
116 (2), 140.—New Guinea seems to offer greater chances of commercial oil discoveries 
than Australia, for New Guinea, but not Australia, lies in a belt of Tertiary deposited 
in a great Mesozoic geosyncline. The Tertiary beds of Australia do not appear to have 
favourable structures, and consequently Woolnough considers the Permo-Carboniferous 
rocks to offer the best oil possibilities in Australia. Oil has been found in the Tertiary 
beds, which extend from southeast Victoria to the Esperance area in Western 
Australia, at Lakes Entrance, Victoria. Non-commercial saturation was found in 
Miocene glauconitic sands in 1930, at a depth of 1200 ft. Semi-commercial production 
was found over an area of 8 sq. ml. A shaft is to be sunk in this area to exploit the 
sand by horizontal borings. 

Oil-shale deposits are being exploited in the Glendavis area of New South Wales. 

A number of dry holes have been drilled in Papua, and there has been other explora- 
tory work. 

In the Roma area of Queensland about 260 wells, 20 comparatively deep, have been 
drilled. In 1908 one found gas at 3702 ft. Others have found gas and gas-distillate 
flows, but neither oil nor distillate in commercial amounts was found. Geophysical 
work has been carried out since 1939. 

One well has been drilled near Longreach, Queensland. 

16 wells have been drilled in the Hunter River and Sydney—Gosford areas of New 
South Wales, in the Permian—Triassic basin. Small gas-flows, but no oil, have been 
encountered. 

A stratigraphic test is being drilled in the Tertiary of western Victoria. At 6300 ft. 
it is still on Middle Miocene beds. 

22 wells in Tasmania have failed to find oil. The same is true of 38 tests in South 
Australia. The Kimberleys and the northwest basin of West Australia show oil 
residues at outcrops, and 21 holes have been drilled in the Kimberley area and in the 
Fitzroy River district. Some have had encouraging oil shows. G. D. H. 


390. Results of Wartime Explorations in New Zealand Are Disappointing. Anon. 
Oil Wkly, 11.12.44, 116 (2), 142.—Since 1938 at least 11 exploratory wells have been 
drilled in New Zealand, all near oil-seeps, which are numerous in both of the large 
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islands. The first went to 5700 ft. near Gisborne, on tle east coast of North Island, 
and found good-quality oil, although not in commercial amounts. Southeast of 
New Plymouth a test reached 10,925 ft. at Midhurst. During 1943, 3 unsuccessful 
wells were drilled in the New Plymouth area and 2 in the Gisborne area. 

In the Moturoa field, southwest of New Plymouth, 3 wells are reported to be yielding 
an average of 85 bri./day each. Semi-commercial finds have been made in the Gisborne 
region, also on the North Island, and near Marchison in Nelson Province, South 
Island, and Greymouth, Westland Province. 

Several wells have tapped prolific but short-lived pays. Faulting causes com- 
plications in the Gisborne area, and in some areas the deeper geology is obscured by 
thick gravels and clays, or by volcanic rocks, 

Geological and geophysical surveys are now in progress in southern Taranaki and 
western Wellington provinces, where Tertiary beds are believed to exceed 10,000 ft. 
in thickness. The east coast of North Island, from East Cape southwestward, is the 
eroded rim of a Mesozoic and Tertiary basin that extends many miles inland. Many 
seeps occur along the strike of outcropping Cretaceous beds. This bed continues 
southwestward across most of the eastern part of South Island. Seepages have been 
noted in Palwozoic beds farther south. G. D. H. 


$91. Union of California Contracts with Paraguay for Extensive Exploration. Anon. 
Oil Wkly, 11.12.44, 116 (2), 144.—In partnership with the Paraguayan Government 
the Union Oil Company of California is to search for oil in the Chaco territory over an 
area of 54-58 million acres. Geographically the Chaco is an extension of the Argentine 
Chaco. The oil districts of Bolivia are adjacent to the Paraguayan frontier on the 
northwest. G. D. H. 


392.* Sixty-Two Pool Discoveries Are Reported During October. Anon. Oil Gas J., 
9.12.44, 43 (31), 58.—329 wildcat completions in U.S.A. in October provided 62 pool 
discoveries, of which 21 were gas pools. None of the discoveries seems to be out- 
standing. Texas had 117 completions, Kansas 39, Illinois 26, Oklahoma 25, Kentucky 
and California 22 each. 

The number of rigs operating is still insufficient to meet the demand in areas of 
intensive development. There has been some easing of the position regarding repair 
and replacement parts for rigs. 

Sufficient steel has been allocated to meet P.A.W. requests for the first quarter of 
1945. D. 


393.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 9.12.44, 43 (31), 
127.—84 wildcats were completed in U.S.A. in the week ended 2nd December, 1944, 
11 found oil and 3 found distillate. The wildcat completion results are summarized 
by States and districts. G. D. H. 


894.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 16.12.44, 43 (32), 
133.—97 wildcats were completed in U.S.A. during the week ended 9th December, 
1944, 10 finding oil and 2 finding gas. The completion results are summarized by 
States and districts. G. D. H. 


$95.* Drilling Resumed. Anon. Oil Wkly, 18.12.44, 116 (3), 54.—Drilling has been 
resumed at Mary 1, Lion Oil Company’s second wildcat on the western shore of the 
Cape Breton Island, Novia Scotia. The well is 6510 ft. deep. G. D. H. 


396. Exploration Is Under Way in Buenos Aires Province. Anon. Oil Wkly, 18.12.44, 
116 (3), 54.—A gravimeter and torsion balance party are at work in central and 
southern Buenos Aires Province. Three refraction parties are doing follow-up detail 
mapping where subsurface structure is indicated. The area is almost completely 
covered with thick Quaternary deposits. Closed structures have been indicated and 
several wildcats will be drilled. G. D. H. 


397. Three Wildcat Operations Are Under Way in Ecuador. Anon. Oil Wkly, 
18.12.44, 116 (3), 54.—Arajuno 1, in the eastern Andes foothills, has reached a depth 
of 2000 ft. In the coastal area, west of Guayaquil, Carizal 1 has_been abandoned, 
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while Daular 2 is under way. -Camarones 1, on the Esmeraldas coast in —- ont 
western Ecuador, has reached a depth of 3700 ft. G. 


398.* Jumping Pound Strike May Fulfil Canada’s Long-Time Dream of “ Second 
Turner Valley.” Anon. Oil Wkly, 18.12.44, 116 (3), 66.—Shell Oil Company of 
Canada’s No. 4-24-J well at Jumping Pound has penetrated only part of the Madison 
limestone section. The well has an open flow capacity estimated at 20,000,000 
cu. ft./day of wet gas, with several hundred barrels of natural gasoline and light crude 
oil. The formation pressure is believed to exceed 3000 Ib./sq. in. The well is on the 
crest of a long, broad anticline trending north-south. The depth is 9888 ft., with 
270 ft. of Madison penetrated. A porous streak occurs at 9746-9847 ft. This well 
is comparable to the Madison limestone discovery well at Turner Valley. The base 
of the Jumping Pound producing horizon is at 5827 ft. below sea-level, while Turner 
Valley’s deepest oil producer has the base of its producing zone at 5602 ft. below sea. 
level. Shell 4-24-J is on an anticline lying east of the Turner Valley fault-block, 
_Both flanks are believed to be present at Jumping Pound. G. D. H. 


$99.* Canada Test Abandoned. Anon. Oil Wkly, 25.12.44, 116 (4), 63.—Lion Oil 
Refining Company’s Mary 1, near Inverness, Cape Breton Island, Nova Scotia, has 
been plugged and abandoned at a depth of 6870 ft. G. D. H. 


400.* Guario Field Rig Moved to Guico Field by Socony. Anon. Oil Wkly, 25.12.44, 
116 (4), 63.—The Guico field, discovered in July 1944, is a northwest extension of the 
West Guara field. The first well gave 1200 brl. jday. from two pay-zones. A second 
dual completion has been made, and other wells are under way. G. D. H. 


401.* Marine Deep Tests Near Baku Production Planned. Anon. Oil Wkly, 25.12.44, 
116 (4), 63.—Preparations are being made to drill wells, some of them 12,000 ft. deep, 
off-shore south of Baku. The structure, outlined by the seismograph, covers over 
200 sq. ml. There are numerous under-water seepages. @. D. H. 


402.* Two Producing Areas Near Syzran, Russia, Opened. Anon. Oil Wkly, 1.1.45, 
116 (5), 51—Two producing areas have been opened north of Syzran, on the west of 
the Volga. There are other promising geophysical closures along the Krasnyar—Yab- 
lonovog trend running southwest into the Zhigulev Hills. There is subsurface struc- 
tural connection between the trends of the Syzran and Saratov fields. G. D. H. 


403.* South African Government Reported to be Drilling. Anon. Oil Wkly, 1.1.45, 
116 (5), 51.—The South African Government is reported to be drilling two wildcats 
near Rietbron. Both wells are said to have encountered oil shows in sandstones, 
possibly in the Lower Triassic. There is a thick Permian-Triassic shale and sandstone 
series. D. 


404.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 6.1.45, 48 (35), 104.— 
During the week ended 30th December, 1944, 78 wildcats were completed in U.S.A. 
9 found oil, 1 distillate, and 3 gas. The completion results are eee by States 
and districts. G. BD, 


Drilling. 


405. Indicating Instruments Play Major Part in Precision Drilling. J. Medford. 
Petrol. World, October 1944, 41 (10), 60-61.—The paper deals particularly with weight 
indicators and other instruments made by Martin-Decker Corporation of — ah 
California. . H. 


406. Overcoming Heaving Shale, Salt Water. J.L. Ward. Oil Wkly, 16.10.44, 115 
(7), 58.—A deep well which gave very many mud troubles is studied in some detail. 
It is believed that the hole could not have been successfully drilled without the use of 
sodium silicate mud, and that the proper mud conditions could not have been main- 
tained within the necessarily narrow range without use of a continuously recording 
mud weight indicator. The automatic weighing instrument gave remarkable trouble- 
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free and highly accurate service. This instrument operates as follows: A portion of 
the mud from the return line is diverted through the chamber of the instrument, in 
which is measured the difference in pressure required to introduce a flow of gas or air 
into a column of the mud at two different points in the column. As the weight of the 
mud changes, the differential pressure thus required varies accordingly and is translated 
into mud weight in lb./gal. and recorded on a 24-hr. chart so calibrated. The mud 
chamber is automatically flushed out and refilled and a reading of the weight recorded 
once every 45 sec. The chart thus obtained provides a continuous record of the mud 
weight, and thus a permanent record of the drilling operations can be obtained by 
recording on the chart the pertinent information relating to the indicated conditions. 
From this chart such conditions as shut-down time due to repairs or making a trip, 
frequency of filling up the hole while making a trip, lost circulation, and light streaks 
in the mud, are readily apparent. The latter, in addition to providing the information 
necessary to maintain nrad control is also useful in identifying prospective producing 
formations and salt water flows. Representative charts illustrating the above are 
shown. A. H. N. 


407.* Rio Grande Floodway Water Successfully Conditioned For Use in Drilling Rigs. 
E. H. Short, Jr. Oil Gas J., 28.10:44, 43 (25), 63-64.—-Six steam-operated drilling 
rigs are being supplied with water from Pan American Production Co.’s recently 
completed plant for treating Rio Grande River water. The daily average quantity 
of water treated is about 400,000 gal. at present, with 630,000 gal. the expected goal. 
To appreciate the engineering problem involved in such a conditioning project, it is 
necessary to have a conception of the hardness and origin of floodway water. See’ 

from subsurface formations is responsible for some of the hardness, and the Rio Grande 
River water has a natural hardness. The waste irrigation water which runs off from 
orchards and various crops makes up most of the volume carried in the floodway. 
The average hardness of the water is approximately 30 grains/gal., although at times 
it may run as high as 60 grains. After a heavy rainfall the hardness may drop as low 
as 10 grains. An analysis of the untreated floodway water shows total solids of 
215 grains/gal., as follows : sodium sulphate, 85; sodium chloride, 100 ; magnesium 
sulphate, 12; éalcium bicarbonate, 8; calcium sulphate, 10. The engineering part 
is briefly described. Caustic soda, soda ash, and an aluminate are used as precipitants 
and coagulants. 

It was noticed that the precipitates, when stirred, act as precipitant. It is believed 
that this softening value comes from the slight solubility of the precipitated hydroxides, 
whose action tends to raise the pH value of the raw water sufficiently to liberate some 
carbon dioxide. This, in turn, probably throws down the calcium bicarbonates as 
calcium carbonate. This action is reflected in a comparison of the amounts of chemical 
theoretically needed to soften the raw water as compared with the amount actually used. 
The caustic apparently saved by this action amounts to approximately 0-54 Ib. /1000 
gal. of water treated. The saving in soda ash in treating the same quantity of water 
amounts to 1-23 Ib. It has been noted that about 20,000 gal. of sediment in the 
5000-brl. tank gives the maximum softening capacity to be obtained from sediments. 
The water which enters the reservoir pit has a hardness of less than-1 grain/gal. The 
total soda alkalinity, which is the sum of the excess of caustic and soda ash in treated 
water, is less than 10 grains/gal. A. H. N. 


408.* Modern Drilling. Anon. Oil Gas J., 28.10.44, 48 (25), 74-75.—The mechanical 
and operational details of Bethlehem Gumbo Buster MC-650 rig are given, together 
with a schematic diagram of the rig, and two photographs. A. H. 


409.* Modern Drilling. Anon. Oil Gas J., 11.11.44, 48 (27), 96-97.—The mechanical 
and operational characteristics of the Portable Rig’s Model CT-5 Rig are given, to- 
gether with a blue print showing schematic diagram and photographs illustrating the 
rig. &. 


410.* Radiographic Inspection of Oilfield Equipment in Place a Convenient Tool. 
E. H. Short, Jr. Oil Gas J., 25.11.44, 43 (29), 91.—The use of radium to inspect field 
equipment in place offers a variety of advantages, not the least of which is the fact 
that the work can be done without interruption of production or plant operation. 
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The safety of a well is not affected, and the condition of inside surfaces can be inspected 
-without dismantling. This article describes how such inspection is performed. 
A. H. N, 


411.* Modern Drilling. Anon. Oil Gas J., 25.11.44, 48 (29), 98-99.—This short 
paper deals with Franks’ truck-mounted rotary rig with portable telescoping derrick, 
and gives the mechanical and operational characteristics, blueprints of schematic 
arrangement, and photographs. A. H. N. 


412. Treatment of Mud with Organic Colloid. W.A.Sawdon. Petrol. Engr, December 
1944, 16 (3), 67.—The paper deals with the organic colloid “‘ Impermex,” sold by 
Baroid Sales Division. In a properly prepared mud, good wall-building properties 
will accompany low water loss. A mud with good wall-building properties is one that 
will form a highly impervious mud cake on the wall-of the hole, and as the cake is a 
deposition of solids remaining after infiltration of water into the formation, the legs 
the water loss the thinner will be the cake. A.P.I. water losses as low as 8 or 9 c.c, 
have been obtained by the addition to the drilling mud of prepared bentonite with 
suitable chemicals, but there are conditions where water losses lower than that are 
necessary. By high concentrations of the organic colloid water, losses of less than 
1 c.c. have been obtained. The use of this organic colloid in a drilling mud is not 
only a means of reducing water-loss to a minimum, but is also believed to be the most 
practical method known at the present time for reducing the high filtration character. 
istics of a drilling fluid that has been contaminated with salts, such as sodium, mag. 
nesium, or calcium chlorides, sulphides, cement, or, as occasionally happens, acid. 
The characteristics imparted to the mud by the organic colloid have provided (in 
addition to meeting general drilling problems that require low-water-loss muds for 
their solution) for drilling through caving formations or those formations that ordinarily 
become dispersed in the mud stream when the usual muds are employed ; for con- 
tinued use of the same mud after penetrating a flow of salt water or water otherwise 
contaminated ; for drilling through productive zones with minimum infiltration of 
water into the formation, and for utilizing sea water or other salt water sources as 
mixing water for the mud. The decrease in water loss from a saturated salt-water 
mud with increased concentration of the organic colloid is shown graphically. The 
colloid is of the hydrophilic type, and when it is to be used for treatment of a drilling 
fluid, provision must first be made to ensure that there is no possibility of decomposi- 
tion (e.g., by fermentation, bacterial degradation, etc.), and that the base mud is in 
suitable condition or can be adequately modified to prevent excessive viscosity that 
may result from the increase of viscosity that generally accompanies the addition of 
the colloid to the mud. When the base mud has a relatively high concentration of 
salt it is frequently possible to add the material without any precautions being taken 
against decomposition. It is possible that a fresh-water mud may be free from inocula- 
tion by destructive organisms, which may be absent from the clay and water of which 
the mud is made and from the formation penetrated, but these circumstances are 
exceptional, and such sterile conditions cannot be taken for granted. Details are 
given for making and preserving these specially treated muds. A. i. N, 


413. Control of Mud Weight in Drilling Wildcat Wells. C.C. Pryor. Petrol. Engr, 
December 1944, 16 (3), 119.—The drilling of a semi-wildcat is described. Blow-outs 
from high-pressure sands were very difficult to control by increasing the weight of 
the mud, as the highly permeable sands caused loss of circulation. The high gas 
pressures and the apparently high porosity of the gas sands which made it impossible 
to obtain the necessary weight and retain circulation, required full attention of the 
field mud engineer and full use of all materials and equipment at his disposal. Among 
the important equipment available to the mud engineer was the automatic mud- 
weighing machine. When the well was blowing mud from the hole and was put on 
the choke, the flow was still directed through a 2-in. pipe into the mud ditch ahead of 
the weighing mechanism of the mud machine in order to provide a continuous record 
of the mud weight. Whenever the mud became gas-cut and decreased in weight it 
was recorded by the machine as quickly as the mud reached the surface and flowed 
. approximately 30 ft. down the mud ditch to the weighing mechanism. Thus close 
check on the mud weight was possible by use of the machine owing to the speed, 
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approximately 37 sec., with which it was weighed and recorded. In addition, when 
the weight of the mud began to drop and there was the possibility of a blow-out, the 
record warned the crew in time to make preparations that might otherwise not have 
been made. The change in mud weight recorded by the machine was directly respons- 
ible for warning the crew immediately before the gas kick at 8094 ft. One man was 
stationed at the blow-out preventer, two at the ram controls, and one at the automatic 
mud-weighing mathine recorder. Other members of the crew stood by for the 
emergency. The basic principle of operation of the mud machine is that it measures 
the differential pressure required-to introduce a flow of air or gas, at predetermined 
spaced elevations, into a trapped column of mud. Then, as the specific gravity of the 
mud varies, the differential pregsure which is required to introduce the air or gas into 
the mud column will vary in direct proportion. These pressures are communicated 
through individual tubes to the recording unit, where they are recorded by @ pen on a 
24-hr. chart, calibrated directly in lb./gall. Arrangement of the mud column in the 
weighing unit is such that the mud enters and discharges by gravity. A. H. N. 


414. Drilling Practices Under Present Conditions. B. J. Dowd. Petrol. Engr, 
December 1944, 16 (3), 128.—The work of the contractor in drilling wells in the U.S.A. 
in war-time is described. The concern about blow-outs led to research and the study 
of mud control. The first objective in mud treatment was to reduce viscosity in order 
to release occluded gas, remove cuttings, obtain sufficient hydrostatic head to prevent 
blow-outs, and secure a more pumpable fluid. From continued study it became 
evident that filtration of water into the surrounding formation might be partly respons- 
ible for such troubles as stuck pipe, poor cement jobs, oversize holes, and heaving shale. 
The solution of such problems required the accumulation and study of much data by 
technical and research men. Some of the materials available to the industry for the 
conditioning of drilling mud are: mud weighting materials, gel-forming colloidal 
drilling clay,. salt-water-resisting drilling clay, special clays used as suspending agents 
when high concentrations of salt or salt water are encountered, fibrous materials for 
restoring lost circulation, chemicals for increasing and decreasing viscosity, materials 
for overcoming the effect of cement contamination in mud, materials for overcoming 
the effect of gypsum and anhydrite contamination in mud, and materials for con- 
trolling the water loss of drilling muds. ‘ 
The proper use of these materials can prevent many blow-outs, stuck drill pipe and 
ensuing fishing jobs, heaving shale, difficulties encountered when drilling through 
large bodies of salt, bad cement jobs, and many other problems encountered while 
drilling. The method of treatment has been reduced to such routine that average 
muds are now treated by the drilling crew together with their regular duties. To their 
tools, the centrifuge hydrometer and viscosimeter, have been added the filter press and 
titration papers, together with an explanation of the baste principles involved. 
Cementing and completion are very briefly studied. A. H. N. 


-y Rotary Drilling Equipment. J. A. Chapman. Petrol. Engr, December 1944, 
16 (3), 192. Paper Presented before American Association of Oilwell Drilling Con- 
tractors.—In a brief discussion, the chief requirements of the future equipment to be 
used in rotary drilling are indicated. They are mainly a reduction in weight and 
increase in capacity by means of using special alloys. A. H. N. 


416.* Directional Drilling as Development Aid in Coastal Louisiana Salt-Dome Field. 
N. Williams. Oil Gas J., 9. 12.44, 43 (31), 66-68.—Some of the various practical 
applications of directional drilling being made to facilitate development of deep sands 
around the Potash Dome, coastal Louisiana, are described. Two wells deviated 
from bank locations to points under the bed of the Mississippi River are included. 
Hazards of cavity and salt overhang drilling are being avoided. Seven of the present 
21 producing wells in the field have employed directional drilling as an originally 
planned procedure with surface locations made specifically for that purpose. 

addition, directional drilling has been employed in a well later abandoned as dry, 
in which three different holes were drilled to different objectives. Of the 7 producing 
wells started as planned directional-drilling projects, 2 were deviated to avoid cavities, 
while the others were necessitated because of inaccessible surface locations. Location 
of the field is on the east bank of the Mississippi River, about 55 miles below New 
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Orleans. It is entirely within the Bohemia overflow spillway, a stretch of waste marsh. 
land, through which excess water to the river is diverted during flood seasons. Tho 
productive area extends out below the bed of the river, where development has been 
extended and 2 wells completed to date. Access to locations within the field is by 
means of dredged canals, through which the drilling and servicing of wells are carried 
on by barges and boats. These conditions create many inaccessible and inconvenient 
locations, particularly those under the bed of the river. Drilling in the river is not 
only not permissible, but is also not feasible because of the greath depth and speed of 
current at this point, and the navigation and other hazards involved. This means 
that all wells under the river-bed extending around the southwest, west, and north. 
west sides of the dome must be drilled from the bank. It is also necessary that the 
surface locations for these wells be a considerable distance from the bank, in order to 
minimize the possibility of the river bank being washed out and the river breaking 
through the fields. A. H. N. 


 417.* Modern Drilling. Anon. Oil Gas J., 9.12.44, 48 (31), 84-85.—Mechanical 


specifications and operational characteristics of Hopper portable drilling and servicing 
units are given. Photographs are given of different parts. A. H. N, 


418. New Drilling Problems Face Operators in Everglades District of Florida. N. 
Williams. Oil Gas J., 6.1.45, 43 (35), 44.—Unusual conditions and problems being 
encountered include both those of terrain, affecting access to and preparation of drilling 
sites, and subsurface formations, governing actual drilling practices. Remoteness of 
present drilling in the State from other oil areas and centres of operation has been 
@ major handicap, since supplies and service facilities have had to come from long 
distances. This has caused operating delays when needs could not be anticipated 
and has added appreciably to costs. Particularly distinctive of this state and the 
basis for various problems is the coral limestone bed underlying a large part of the 
Florida peninsula. This formation, several thousand feet thick in places so far drilled, 
is honeycombed and cavernous, and capable of taking anything pumped into it. The 
paramount hazard in this lies in having to drill without returns (Oil Gas J., 6.1.44, 
p. 56). 

The depth at which the coral bed is found varies from the surface in some parts of 
the peninsula to around 1500-2000 ft. in others. Where it is not at the surface it is 
generally overlain with loose and porous water-sands and gravels, which also give 
trouble from loss of returns in drilling the surface hole. Where it lies at the surface 
it also contributes to certain peculiar conditions which have been faced in providing 
access to and preparing drilling sites. Methods devised to overcome these troubles 
are briefly described. - A. H. N. 


Production. 


419.* The Influence of the Compressibility of Edge-waters on the Course of the Exploita- 
tion of Petroleum Deposits. I.A.Charnuii. Bull. Acad. Sci, U.R.S.S. Cl. Sci. Tech., 
1944, 516-526.—A mathematical discussion in the course of which calculations are 
given concerning the velocity of progression of the water/oil interface and of the 
change in oil output with time. V. B. 


420. How to Increase Life of Machine Parts. Part 2. E. N. Kemler. Oil Wkly, 
23.10.44, 115 (8), 38.—Stress concentration in loaded members which have a change 
in section or in shape are explained. These concentrations lead to fatigue failure in 
many instances. Photographs of typical failures by fatigue in sucker rod, elevator 
limb, crank-shaft, etc., are shown. A. H. N. 


421. Measuring Plurality of Oil Wells with One Meter Helps to Maintain Records. 
Anon. Oil Wkly, 23.10.44, 115 (8), 42.—Six wells are connected to a central metering 
unit. Each well is connected to a gas-water and sand separator and scrubber. In the 
scrubber is a level controlling float. On the electric board is a selector motor with 
cams, one for each well. When the liquid level in the scrubber has been raised by the 
incoming oil to a point where the float-switch is tripped, an electrical circuit is closed 
which stops the aforementioned cam at the proper time, and simultaneously energizes 
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and opens the magnetic valve on the suction line for that particular scrubber, and 
energizes both the motor circuit starting the pump and the circuit which controls the 
counter for that particular well. Because the selector has stopped during the period 
that any of the scrubbers are being pumped out, no other scrubber may come on or 
“dump ”’ until the first unit has pumped and metered sufficient oil from the oil- 
chamber to allow its float to fall to the point where it trips the float-switch. This 
opens the initial circuit, and causes the circuits of all the succeeding stages, including 
the magnetic selector valve, meter-head micro-switch, and pump-motor, to return to 
normal, or inactive positions, simultaneously starting the telechron motor and accom- 
panying cam to hunt for other scrubbers which may have been standing ready to come 
on. When one is automatically found, the complete cycle is repeated. The oil 
pumped out from each scrubber at the current setting of the float-switches is approxi- 
mately 6 bri., and is removed in approximately 8 min. Depending on the production 
rate of the well producing into the particular scrubber, the emptying cycles for each 
scrubber occur from fifteen to twenty-five times/24 hrs. 

The six lines from the six separators manifolded to one line are serviced by a single 
meter. On the top of this meter dial, which is a 1}-in. piston meter, 50 g.p.m. capacity, 
the simple actuating mechanism is installed. As soon as each barrel of oil has flowed 
through the meter, a cam actuates a small micro-switch in the meter dial-head, and 
this in turn actuates the individual counter of the respective separator on the panel 
board. The counter records one barrel at a time. The accuracy is claimed to be 
equal to that obtained by tank gauging. A. H. N. 


422. Bradford’s Water-Flood Recovery. G.O.Ives. Oil Wkly, 23.10.44, 115 (8), 52. 
—Water-flooding has accounted for the recovery of almost as much oil in the Bradford, 
Pennsylvania, field as has been produced by natural or primary methods, and in time 
water-flood operations are expected to be responsible for more oil than primary 
methods. Production data are given. The reservoir is a well-defined, continuous 
sand body, lending itself readily to flooding operations, and careful records of pro- 
duction, correlated with core analysis and other factors, have made it possible to 
calculate recovery /acre from any property or area in the field within practical limits. 
On the five-spot well pattern, one well develops 1-22 acres, and a comprehensive study 
shows that recovery /acre for wells drilled in the past several years varies from as low 
as 2000 brl. to as high as 6500 brl., with a weighted average around 3800 bri. Thus 
it may be calculated that drilling of 100 wells during any period should develop 122 
acres, with resultant ultimate recovery of 463,600 bri. of crude. Any increase or 
decrease in drilling attivity has a direct effect on the production from the field. 
Development costs are summarized. A. H. N: 


423. Choke Control of Gulf Coast Wells—No. 2. J. E. Loeffler. Oil Gas J., 28.10.44, 
43 (25), 89.—Removable-type beans were early used on the West Coast, and were ~ 
called plug-flow nipples. This type of flow-bean was held in a cage-nipple, which was 
called a flow-bean cage or flow-bushing. The bean was screwed into a tee at the bend 
of the flow-line. The cross was blanked off opposite the cage-nipples, and opposite 
the flow-line from the tubing-head fitting, each with a bull-plug. The principal 
advantage of the positive choke is its simplicity and low cost. The bean is of high- 
carbon steel, carburized and heat-treated for extreme hardness. To facilitate adjust- 
ment and replacement, beans are placed in the outlet of crosses or tees. Modern 
beans still use the same essential features, but instead of a bull-plug, a quick-change 
coupling covers the bean replacement post. Beans for positive chokes are of several 
different styles, and are of heavy construction to withstand high-pressure conditions 
and sand scouring. They are often made of a solid piece of steel or forging 3-6 in. 
long. The diameter of the orifice through the bean may range from , in, to } in. or 
more. The popular sizes of bores range from } in. through 4 in. to fi. ; by far the 
majority are those 6 in. in length. The Texas standard proration bore is } in. and 
length of 6in. Other States may have variations. A pressure gauge on the upstream 
side of the cage-nipple indicates the back pressure in the well, which should be main- 
tained as steady as possible. 

The needle-valve choke is the original design of adjustable type, and is widely used. 
This model is known as the ‘‘ screwed type ’’ because the inlet is pipe size with female 
threads and the outlet is a male pipe thread. Adjustable full-flow chokes are similar | 
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in construction to the needle-valve choke, with the exception of the point and seat, 
which are made to permit a full flow through the pipe. The seat is formed directly 
on the nipple, in much the same way as the original valve type. This choke is generally 
considered ideal for fields where it is occasionally necessary to flow the well wide open 
to get production or to permit the well to clean itself. The advantages of adjustable 
chokes are discussed. 
Combination chokes, convertible from positive to adjustable types, are also 

discussed. A. H. N. 


424. Sucker Rods Replaced with Small Bore Tubing. T. L. Turner. Oil Wily, 
30.10.44, 115 (9), 32.—A well which gave a great deal of sand trouble was hooked up 
with a tubing instead of a sucker rod, and the open cage changed for a closed one. In 
the conventional type of pumping well the oil is pumped through the annular space 
between the 2-in. tubing and the sucker rods, then discharged through the pumping 
tee above the surface into a flow-line connection. In this instance, by using 1-in, 
tubing instead of sucker rods, the oil was pumped through the tubing and discharged 
through the steel tee at the top of the tubing into a flexible connection. This con. 
nection was a length of 1-in. hose attached to the outlet at the top of the small bore 
tubing, then connected to the horse-head of the pumping unit. It followed the horse. 
head down the walking beam to the sampson post, where it left the unit and was 
attached to a riser coming up from a sand-trap that emptied into the flow-line dis. 
charging into the tank battery. To. prevent collars on the small bore-tubing from 
wearing holes in the 2-in. tubing—a difficulty frequently experienced in this type of 
‘pumping—the annular space between the | in. and 2-in. tubing was filled with clean 
oil, lending buoyancy as well as lubrication. The use of small-bore tubing together 
with a small bore-pump permits a high velocity of fluid to be maintained, thus pre- 
venting the settling of sand, which occurs when the speed of the oil’s ascent is relatively 
low. Slow ascent of the oil in regular-size tubing allows sand in the oil to drop back 
on the pump, eventually covering it to such an extent that the pumping unit is unable 
to lift the load. Then the rods part, or some other difficulty arises. A check on this 
well revealed that the combination pumped approximately 80% sand with the oil. 
N. 


425. How to Increase the Life of Machine Parts. Part3. E.N.Kemler. Oil Wily, 
30.10.44, 115 (9), 34.—The general tendency when failures occur is to blame it on the 
material. Where replacements must be made on existing equipment, changing of 
materials will frequently produce little effect if material only be changed. More can 
usually be done by modifying the design and with care in heat treatment and machin- 
ing. Where fatigue is a problem, care should be taken to maintain a smooth surface. 
Small surface scratches may be sufficient to cause the start of a fatigue crack where 
the stresses are high. Pipe wrenches should never be used in a highly stressed member, 
and hammering of the part will likewise result in serious damage. Where such 
scratches already exist or are unavoidably formed it is important that they be removed 
or smoothed out. A shallow sharp scratch is much more severe than a deep scratch 
with a rounded bottom. Where there is a change of section the use of generous fillets 
will reduce the stress concentration. Fillet sizes are discussed. 

Corrosion failures, when not severe, can often be greatly reduced by the use of 
proper alloy steels. For normal temperature service nickel alloys give some pro- 
tection, while for more severe conditions the use of nickel and chromium produces 
good results. The stainless steels, where applicable, are the best available for general 
use, but their cost and availability limit their use‘to commonly encountered applica- 
tions. In the general prevention of failure of machine parts, the first and most import- 
ant factor is careful handling during instaHation, operation, and repair. A little more 
time, proper tools, and the effecting of repairs by properly instructed personnel are 
very important. Training programmes, both in the techniques of repairs and in the 
identification of the cause of failures, are important. Until the cause has been 
identified the preventive cannot be applied. ‘The co-operation of management, 
production men, and engineers is therefore important in the planning and carrying 
out of good programmes for the improvement of equipment emma ex 
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426. Thermal Principle Applied to Secondary Oil Recovery. A. Gibbon. Oil Wkly, 
6.11.44, 115 (10), 170.—Experiments are being performed to supply thermal energy 
to depleted reservoirs. The principle is to transfer heat by means of superhéated air 
into a depleted formation througb a centrally located input well equipped with a heat 
exchanger. The radiated heat frees locked gases in the surrounding formation, and 
as they expand they drive underground fluids to nearby producing wells, Thermal 
action is credited with the ability to liquefy congealed oil in the formation, to set it in 
motion after the primary energy has been dissipated, and to boost the gravity of the 
oil at the well mouth, Judging by the results obtained on initial experiments, the 
technique appears to provide a new method for stripping oil-sands, and the author 
claims that it will give results in formations after they have previously been subjected 
to other secondary recovery methods, such as gas repressuring and water-flooding. 
According to the operator’s records, thermal reaction was noted in surrounding wells 
after the unit had been operating for 10 days. It is reported that after 12 days a well 
660 ft. away flowed 36 bri. of oil in 3-hrs. After the unit had been operating for 2 
weeks, eight other pumping wells within a radius of 1200 ft. started to head up and 
flow, and-all began to produce considerable gas. In a well 330 ft. away considerable 
oil showed up around the surface pipe, while another dead well 660 ft. away produced 


_ sufficient gas to roar through a }-in. valve and light a 15-ft. flare. 


Gravity of the oil was from 25° to 32°, and approximately 2700 brl. of oil 
were gained. Tests also indicated that the oil, which was originally produced at a 
temperature of 60° F., had increased in temperature to 90°. Fuel consumption 
amounted to a little less than 2 bri. of oil/24 hrs. The superheater was estimated to 
have heated the air to 1200° F., and to have delivered the air to the heat exchanger at 
the bottom of the input well at a temperature of 1000° and at the rate of 150 cu. ft. /min. 
The operator reported that all wells on the quarter section were definitely affected by 
the underground thermal action. A. H. N. 


427. Practical Design Given for Repressuring Surface Systems. Anon. Oil Wkly, 
6.11.44, 115 (10), 176.—Formule for calculating capacities and requirements of 
repressuring systems are given and briefly discussed. 4... 


428.* Causative Agents of Corrosion in Distillate Field. P.L. Menaul. Oil Gas J., 
11.11.44, 43 (27), 80-81.—Details of the studies undertaken to solve the corrosion 
problems met in a distillate field in the Katy Areas are given. The organic acid 
recovered from the Katy water was 0-25 g./litre, or 250 p.p.m. It is very difficult to 
recover organic acids from such a dilute solution in a quantitative amount, so the 
recovery was probably not more than 60%, as there was considerable loss due to 
volatilization and incomplete extraction of the formic-acetic acid fraction. On 
examination of this material, the neutralizing equivalent was found to be 74; this 
means that the average molecular weight of these acids is 74, which is the molecular 
weight of propionic acid. On further examination, the material was found to have the 
reducing reactions characteristic of formic acid, and to form the sparingly soluble 
anilide compounds on reaction with aniline. The corrosive property of a dilute 
solution of these acids extracted from the Katy water was found comparable to the 
corrosive property of a similar dilute solution of propionic acid, when exposed to filings 
of mild steel for 12 hrs. 

A logical treatment for the correction of the corrosive action would be the intro- 
duction into the well-bores of a volatile alkali such as ammonium hydroxide. This 
would neutralize the organic liquids and form ammonium salts of the various acids. 
The possible origin of these organic acids that are found in the production from deep 
wells is considered. The chemical analyses of the produced waters show a low content 
of dissolved solids. If these waters were produced in the vapour phase from a brine, 
the salt of the brine would be left in the formation near the well-bore which would 
soon be made evident by plugging of the well by salt deposition. Since this does not 
seem to be the case, we can assume that these are waters of low salinity, corresponding 
to fresh-water lakes or marshes where much vegetable decay could occur. It seems 
probable that these organic acids were formed by decomposition of organic materials 


‘in waters of marshes before subsidence and burial. A. H. N. 


429.* Porosity, Number of Voids, and Surface Area. No.2. P.I. Jones. Oil Gas J., 
11.11.44, 483 (27), 87.—Sediments such as sandstones, shales, and limestones are called 
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media. Media are classified as pay and non-pay. Pay contains reservoir fluid of 
which some is recoverable commercially. Non-pay does not contain commercially 
recoverable reservoir fluids. Porosity means interconnected voids. The size and 
distribution of voids in pay seem to control rate of recovery and ultimate recovery, 
The distribution of voids may be uniform, as in well-sorted sand, or it may be non. 
uniform, as in limestones having cavernous porosity. Voids may be visualized as 
openings between particles interconnected by necks. The necks interconnecting 
voids are irregular in shape and length. They taper down to capillary dimensions 
near the points of contact between particles. Surface area/unit of porosity is signifi. 
cant. Silt, for example, is not pay because of its comparatively vast surface area, 
Surface area and the size and number of voids probably account for most of the 
variations in water saturation in pay. A.-H. N. 


430.* Choke Control of Gulf Coast Wells—No. 3. J. E. Loeffler. Oil Gas J., 11.11.44, 
43 (27), 91.—Pressure-control methods and equipment used within the well include 
special types of removable production chokes. These are called bottom-hole chokes, 
and may be placed at any desired depth in the flow column, but are usually put in the 
lower end. The diameter of the flow tubing employed and the choke depth exert 


important influences on pressure conditions within the well. Efficient pressure * 


utilization is obtained when the gas pressure is completely spent as the fluids are 
discharged at the surface; this may be achieved if the choke or bean is placed in the 
lower end of the tubing through which the oil flows to the surface, instead of in its 
upper end as the christmas tree. Several advantages are claimed for this method of 
producing through chokes. Less gas is required to move the volume of oil, due to the 
fact that the mixture of gas and oil passing through the choke under compression is 
released above with such an increased velocity that it creates a higher pressure differ. 
ential than if the choke were not used. In this way wells may be induced to flow when 
_ insignificant gas pressure is present to flow through the open tubing. Inasmuch as 
the higher velocities in the lower end of the flowing column in the tubing may also 
correct tendency of a well to surge, and may help to prevent accumulation of sand, 
it may be possible to maintain continuously lower rates of production, which is some- 
times of assistance in meeting proration requirements. Low-energy wells producing 
low-pressure gas or oil with a low gas-oil ratio may continue, by this means, to flow 
their production beyond the time when they would otherwise have to be pumped. 
Both fixed and adjustable types are described, and briefly discussed. A, BB. Bi. 


431.* Properties of Water Found in Reservoirs. Part 3. P.I. Jones. Oil Gas J., 
18.11.44, 43 (28), 205.—Water figures in production from the time of discovery down 
to abandonment are given. Some properties of the water found in reservoirs vary 
primarily with the quantity and type of the salts dissolved in water. As water is 
compressible and expands when heated, the space occupied by water in reservoirs 
varies with pressure and temperature. At high pressures the solubility of gas in water 
should probably be considered. The viscosity of water is less than 0-3 centipoise 
at temperatures greater than 200° F. The correct interpretation of electric logs with 
regard to water contacts and water saturation in pay depends, among other things, 
on the resistivity of water. Resistivity of water varies with temperature and with 
the quantity and type of the salts dissolved in water. A. H. N. 


432.* Choke Control of Gulf Coast Wells—No. 4. J.E. Loeffler. Oil Gas J., 18.11.44, 
43 (28), 214.—The flow through the bean is: (1) Directly proportional to the primary 
or upstream pressure (known also as tubing pressure or back pressure). (2) Directly 
proportional to the orifice or bean area. (3) Diversely proportional to the square 
root of-the absolute inlet temperature. (4) Inversely proportional to the specific 
gravity of the gas at standard conditions. (5) Unaffected by the secondary or down- 
stream pressure as long as it is below the critical throat pressure of the bean. The 
critical throat pressure in the case of the curves illustrated, and also for the usual 
flow-bean, is generally taken at 50% of the secondary pressure. Curves are given for 
calculations. 

Rapid expansion of gas, due to sudden release of pressure at the casing-head, control 
valves, and more especially the production choke, often results in considerable cooling 
of the fluids and the accumulation of frost on the connections. The chilling effect on 
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the oil may result in the separation of paraffin, which is deposited within the well-head 
equipment. The paraffin may combine with sand to form an abrasive much like 
yalve-grinding compound, and this combination often causes excessive wear in the 
flow-beans of chokes. Also, the chilling effect on the metals in the various connections 
on the tree lowers their impact value, thereby reducing their factor of safety. To 
offset this tendency, some operators locate the pressure-control equipment at a point 
where benefit may be received from the natural formation temperature. This, of 
course, may be readily accomplished by using one or more bottom-hole chokes or 
bottom-hole chokes and regulators, either alone or in a combination with a surface 
choke. In still other instances the oil and gas are passed through a heating device 
placed in the flow-line between the choke and gas separator. The bottom-hole choke 
released energy in moving the oil to the surface, and the temperature reduction is 
dissipated throughout the well tubing. 

An additional safety measure against freezing of the connections in the case of an 
emergency shut in has been to equip the cellars with steam radiators and build a house 
over the christmas tree. ‘This method of indirect heating was used in order to prevent 
the unequal expansion and contraction which would result from having steam coils 


’ in contact with the fittings. Heaters of similar type have been used in the Tomball 
field. 


A. H. N. 


433. Unloading Retrograde Condensate from Dually Completed Wells. E.H. Short, Jr. 
Oil Gas J., 18.11.44, 43 (28), 225.—All 22 wells in the La Gloria pool were dually com- 
pleted, and were also equipped with the piping arrangement and valves necessary to 
provide a simple, effective means of automatically unloading the accumulation of 
retrograde condensation. Retrograde condensation takes place not only in the well, 
but also in the formation, when an appreciable drop in pressure occurs. Maintenance 
of reservoir pressure through cycling operations eliminates retrograde condensation 
in the formation itself; there is no way to prevent this type of condensation from 
occurring in the well-bore. Therefore, if operations are to be carried on at the maxi- 
mum efficiency, a means of unloading the distillate from the well must be provided 
at the time of completion. The mechanism is described. A. H. N. 


434.* North Burbank may be Largest Individual Secondary-Recovery Reserve. K. B. 
Barnes. Oil Gas J., 2511 11.44, 43 (29), 62-66.—The geology and development of the 
field up to date are ‘described. The field is worked by a co-operative system of unit 
production. Increase in oil production as a result of the"gas-drive amounts to 15 
million brl., with future reserves by continued operation estimated to be approximately 
35 million brl. The latter figure is in part based on oil removed and glope or increase 
in produced gas-oil ratio, which in essence is a relative permeability—saturation 
relationship. In addition, up to the present time the gasoline plants in the field have 
extracted approximately 1,100,000,000 gal. or 26,000,000 bri. of gasoline, The 
fraction of this recovery which may be definitely attributed to the gas-return pro- 
gramme cannot be precisely stated, for such figure requires analysis of the consolidated 
past operational data and curves for each of the gasoline plants over their past history. 
Furthermore, there are several different bases for such computations and various 
complexities of economic viewpoints. Actually, some of the smaller plants would by 
now have passed their economic end-point had it not been for the injection programme. 
Over the “normal’’ trend of expectancy to date the increase in actual gasoline 
yield by repressuring has been possibly of the order of 40%. Although gas yields 
have been reduced from about 6 g.p.m. before repressuring to 3 or so now, the in- 
crease in raw incoming gas has more than compensated the difference. Under 
continued operation the pool has a future gasoline reserve of the order of 250 million 
gallons, 

Apparently, there will be need for water drive after the gas drive, as over 600 million 
bri. of oil will be left in the sand after gas-drive depletion. A. H. N. 


435.* Interstitial Water, Gravity, and Capillary Pressure. Part 4. P.1. Jones. Oil 
Gas J., 25.11.44, 43 (29), 83.—Reservoirs contain interstitial water, but some reservoirs 
contain more water than others. The cause of the variation is probably a combination 
of several factors, such as surface area, size of voids, number of voids/acre foot, and 
molecular attractions. In production, molecular attractions are implied in such 
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phrases as surface phenomena, capillarity, and capillary pressure. Gravity would 
probably displace more of the water found in reservoirs if there were no opposing 
forces. Physicists have found that the opposing forces are capillary pressure. They 
have also shown that capillary pressure is proportionak to the curvature of the inter. 
faces between (1) water and reservoir liquid, (2) water and reservoir gas, and (3) 
reservoir liquid and reservoir gas. These items are discussed and diagrams are 
given illustrating the chief points. — A. H. N. 


436. Dual Completion Well Programme Aids Rapid Development of New Hope Field, 
C.C. Pryor. Petrol. Engr, December 1944, 16 (3), 92.—The field discussed has 25 out 
of 26 wells drilled, dually completed. The geology of the field is briefly discussed and 
the. practices used in drilling and mud control are described. The completion rig 
employed in the New Hope field consists of the portable derrick, draw-works and 
engine, rotary table and drill-stem, and the mud-pump and engine. Four hours are 
required for erection of the cantilever three-section tubular type derrick and for 
rigging- up. The height of the derrick is 90 ft., permitting the operator to stack pipe 
in the derrick in doubles. The dead load capacity of the derrick is 150,000 Ib:, using 
}-in. wire line to rig the six-line blocks. The record round trip in the field, made with 
8200 ft. of 2-in. tubing, was 5 hrs., 25 min. The working load of the derrick is 85,000 Ib. 
The derrick and draw-works are of a type used for completion and servicing of wells 
to a depth of 12,000 ft.- Drilling-mud circulation is supplied by a 6-in. by 16-in. 
pump driven by a 180-h.p. gas, gasoline, or butane engine. 

The draw-works employed on the completion rig is a fast, light-weight, compact 
unit equipped with skids that permit easy loading for transportation by truck. Power 
for the draw-works is supplied by a 132-h.p. gas, gasoline, or butane engine operating 
at 1600 r.p.m. The drum barrel of the draw-works is of laminated steel construction 
of two }-in. plates, cold rolled and electrically welded. It is of the free-rolling, full 
release type, and revolves on a stationary shaft on self-alighting bearings. The 
diameter of the drum is 16 in. and length 50 in.; it has a capacity of 7840 ft. of j-in. 
drilling line. The drum-clutch is a fan-shaped, eight-jaw type, designed to prevent 
disengaging under load and for equal jaw contact. Brakes are full-wrap, self-energiz-- 
ing, with a single adjustment. Either brake will operate independently of the other 
to hold a load as an important safety feature for a completion or portable rig.- The 
draw-works transmission is of the heavy-duty type that has high torque capacity. 

N. 


437. Salt-Water Disposal in East Texas. Anon. Petrol. Engr, December 1944, 
16 (3), 166.—The three types of reservoir drives are discussed. Recoveries under water 
drive can be expected to be 80% or more of the oil in place; recoveries from gas-cap 
drive reservoirs are usually about 60%, and can, if fully utilized and under favourable 
conditions, approximate the efficiency of a water-drive reservoir. Recoveries under 
dissolved gas drive are between 20% and 40% of the oil in place. Dissolved gas- 
drive is the expansion of gas as it'comes out of solution with the oil when no free gas- 
cap or water source is present. This type of drive may be approached in fields having 
@ gas-cap and a source of water, if production rates are excessively high or gas is 
produced from the gas-cap. In gas-cap drive the downward expansion of the gas-cap 
maintains pressure on the oil column and prevents or retards the release of dissolved 
gas from the oil. In fields where a gas-cap does not exist it is often beneficial to 
create one by injecting gas at the highest structural position. Gas injection is also 
used to expand an original gas-cap with a lesser pressure reduction. 

A detailed study of East Texas field is given, from which it is shown that the control 
is a water drive. An efficient water drive depends on several factors. First there 
must be a porous and permeable formation with the water in contact with the oil. 
The permeability of the reservoir rock and the area of contact between oil and water 
must be sufficiently great to permit water influx at a rate to allow economic production 
without undue loss in reservoir pressure. The production rate must be regulated to 
the speed of water influx, or portions of the reservoir will be controlled by dissolved 
gas or gas-cap drive. Because of the low compressibility of water its expansion as a 
means of oil displacement was overlooked and water drive was thought possible only 
. when the oil-bearing zone outcropped near the field. Owing to the large volume of 
water in contact with the oil in many fields, only a slight expansion is necessary to 
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displace the oil. It should be remembered that under water expansion the efficient 
rate of @ water drive will decrease as the pressure is reduced farther away from the 
oil-water contact. 
Natural and induced water drives in the East Texas fields are studied. 
A. H. N. 


488.* Oil Recovery by Air and Gas Pressure. Anon. World Petrol., December 1944, 
15 (13), 42-45.—The U.S. Bureau of Mines has recommended secondary recovery 
methods in the Appalachian reservoirs of Pennsylvanian crudes. Gas-injection 
methods are compared with water-flooding systems of production and laboratory 
findings are discussed. These laboratory findings are an argument in favour of gas- 
injection operations in those areas of the Appalachian region where the water satura- 
tion of sands is high. As water saturations in some Venango sands of Pennsylvania 
range from 40% to 60% and oil saturations from 25% to 35%, these sands cannot be 
economically water-flooded, but they can be successfully exploited by gas-injection 
methods. It is therefore very important that operators recognize the possibility 
that gas-injection operations may be successful in sands of relatively low oil saturation, 
precisely because of comparatively high water saturation. In fact, air-injection 
operations in general have been profitable on several properties where attempts 
to water-flood Venango sands have been unsuccessful. Natural gas, when available 
in sufficient volumes and at low cost, is preferable to air as an injection medium in 
gas-injection projects. Because the necessary quantities of gas are not available 
at low cost in the Appalachian region and the demand for natural gas for fuel purposes 
seasonally exceeds the combined productive capacities of wells, most operators of 
small gas-injection projects must use air instead of natural gas in secondary oil- 
recovery operations. 

Although air is a cheap and convenient injection medium in secondary-recovery 
operations, its use is attended with several disadvantages, which, however, can be 
overcome by taking certain precautions. An air—-gas mixture produced with the oil 
gradually decreases in fuel value, sometimes to such an extent that it can no longer 
be used as fuel for engines. If this mixture produced with the oil is cycled, as it usually 
is, explosive mixtures result that are hazardous to life and equipment unless properly 
handled. Because air or air-gas mixtures contain oxygen, some corrosion of steel 
equipment will occur, mainly in the producing wells when small amounts of water are 
produced with the oil. Air used as the injection medium also tends to oxidize crude 
oils, but laboratory experiments and field observations indicate that the degree of 
oxidation of @ paraffin-base crude such as Pennsylvania Grade oil is not serious. It 
is emphasized that only field tests can determine whether air or gas should be used. 

The selection of wells, methods of injection, and operating results are discussed. 
Figures and discussion of results on systems already in use are in favour of secondary 
recovery methods. A. H. N. 


439.* Operating Results Explain Expansion of Multi-Pay Completions in Texas. K. B. 
Barnes. Oil Gas J., 9.12.44, 43 (31), 69.—In some Texas areas greater well depths, 
coupled with thin individual pays, have increased multi-zone completion practice, 
particularly of the dual type. Typical arrangements are presented, and use of cross- 
over packers, side-door chokes, and other devices are described. There have been a 
few triple-zone completions. Otherwise all have been dual-production completions in 
the four classifications: (1) Dual oil; (2) dual gas; (3) upper oil, lower gas; (4) 
upper gas, lower oil; and some combinations of injection to one pay with production 
from another. A substantial part of the dual jobs has been in connection with cycling 
operations. Basically the’ purpose of a dual or multi-pay completion is to make one 
well-bore do the work of two or perhaps three, and the appropriateness of decisions 
to use or not to use the method rests principally in an economic balance of a number 
of factors. This balance will be between the actual savings that may be obtained 
from the multiple completion and the sum of whatever practical difficulties there will 
be in (1) effecting and maintaining a positive seal between the formations ; (2) keeping 
free of obstructions the exposures to the formations and up the flow passages to the 
surface; and, finally, (3) producing each of the formations to ultimate exhaustion. 
The relative ‘‘ unbalance ’’ becomes more favourable to the multiple-zone work as 
depths and cost of the single well increases. Further, the benefit increases as the 
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yield /acre from the zones becomes less, and in some cases formations can be produced 
simultaneously which could not profitably be drilled separately or even produced ong 
after the other. These factors can be briefly illustrated by the following simple 
arithmetical examples, with the revenue from crude taken as $1/brl., after deducting 
royalty and severance or gross production tax. A $25,000 well which on 40-acre 
spacing will recover 6000 brl./acre requires only 10-4% of the total revenue to repay 
its cost; at 4000 brl./acre, 15-6%; at 2000 bris./acre it becomes 31%. The pro. 
portions are doubled for a $50,000 well, and 21%, 31%, and 62-5%, respectively, 
of the total yield are necessary to pay out the well. For a $100,000 well the ratio of 
well cost to gross revenue again doubles, and is 42%, 62-5%, and 125% for the same 
scale of recoveries. 
Drawings illustrate dual- and triple-completions. A. H. N, 


440.* Core Data as a Production Tool. P.J. Jones. Oil Gas J., 9.12.44, 48 (31), 89— 
Core description should include (1) the composition, texture, size, shape, and degree 
of sorting of particles, (2) the composition and texture of bonding materials, (3) a 
description of the mass features of ores as to lithology, stratigraphy, structure, texture, 
degree of cementation, and colour, and (4) the depth of oil shows, cuts, odours, and 
bleeding cores. Data on dips from several cored wells may be significant. Observa- 
tions on primary and secondary porosity may be pertinent. Fractures, joints, cracks, 
solution channels, stylolites, and cavities should.be recorded. In other words, the 
person describing cores should be familiar with the principles of stratigraphy and with 
the characteristics of media from the viewpoint of producing oil, gas, and water. 
Sampling and shipping cores are discussed, together with forms used for logging 
description and other data. Average values of porosity of a well can be obtained from 
core porosities by means of a summation and average formule given. Similarly 
interstitial water for a well may be found. . 
441.* A Method for Determining Water Input Profile. R. J. Pfister and R. L. 
McCormick. Oil Gas J., 16.12.44, 43 (32), 78.—Brine and fresh water are used in the 
input well instead of water and oil to define a boundary because it is thought that the 
introduction of oil in a water well may have deleterious effects. The brine is intro- 
duced at the bottom of the well through }-in. tubing and the water is injected in the 
annulus between the regular well tubing and the }-in. tubing. A probe or contactor 
electrode has been devised by which the sharpened brine boundary can be accurately 
located. For this, an electric current is carried down an insulated cable to an electrode, 
which forms a contact to ground through the well fluid at the sand depth. The 
contact is formed through brass lugs placed on the insulated plastic section placed 
opposite the production formations. Thus, the well fluid outside the pipe in the 
immediate vicinity of the electrode determines the amount of current flowing to 
ground. By measuring the brine and water rates into the well while the boundary 
is held stationary, the amounts of fluid entering the sands above and below the 
boundary are known. Raising the position of the boundary 1 ft. and repeating the 
measurement gives by difference the amount of fluid entering this 1 ft. section of sand. 
This analysis requires as additional special equipment two high-pressure manometers 
for measurement of instantaneous brine and fresh-water flow rates, and one high- 
pressure manometer for measuring the deviation from the equilibrium injection 
pressure. Two methods for operation of the equipment are available for determining 
* the water input profile : (1) the constant boundary method described above, in which 
the flow rates are separately and simultaneously determined for both fresh water and 
brine to hold the boundary at any selected 1-ft. level; (2) the moving-boundary 
method, in which the time in seconds for the boundary to travel 1-ft. intervals is 
photographically recorded while it is continuously moving from top to bottom, or 
vice versa. The constant-boundary method is essentially simple, but requires careful 
balancing of two equilibrium rates, which is both tedious and time-consuming. The 
moving-boundary reqiires the setting of only one rate at a time, either water or brine, 
and calculation of the foot-by-foot input from the total flow rate and the linear move- 
ment of the boundary. A derivation of the formula for the cumulative brine rate, 
Q2, entering the sand below the boundary is given at the end of the article. Successive 
differences in Q? give directly the foot-by-foot intake, or the water-input profile. 
Also shown is the formula by which the cross-sectional area of the bore-hole or its 
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radius may be found. Most of the data are collected by the second method, because 
of its rapidity, A. H. N. 


442.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 7. Resistivity 
of Pay and Non-Pay. P.J. Jones. Oil Gas J., 16.12.44, 43 (32), 88.—In this part of 
the series the elements of resistivity logging are described. Application of electric 
log data to production depends on (1) the resistivity of pay and non-pay, and (2) the 
characteristics of electric logs. This article is limited to the resistivity of pay and . 
non-pay. The next article will consider the characteristics of electric logs, and the 
following one the application of electric-log data. The distinction between pay and 
non-pay may be due to composition and texture of media, or it may be due entirely 
to water saturation. As a result, the resistivity of a non-pay may be either greater 
or less than that of pay. The resistivity of pay itself varies because of the wide varia- 
tion in composition, texture, and interstitial water. However, the resistivity of a 
given pay may be expressed in terms of its water saturation. Conversely, if the 
resistivity is known, the water saturation may be estimated. Typical curves are 
given, and their significance explained. A. H. N. 


43.* Triple Injection Well Successfully Completed in Brooks County, Texas. E. H. 
Short, Jr. Oil Gas J., 23.12.44, 43 (33), 66-67.—Most of the triple completions failed, 
but a procedure adoptéd in a triple completion of La Gloria Unit No. 2 appears to 
give sdtisfactory results. Sufficient time has elapsed since the completion of this unit 
to indicate a successful job. While this well is probably the first to be completed as a 
triple-injection well, the most important thing about the job is that the method 
employed demonstrated a safe and comparatively easy method of killing the sands 
and washing in. 
The method is described, and diagrams illustrate the well hook-ups. A. H. N. 


444.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 8. Character- 
istics of Electric Logs. P.I.Jones. Oil GasJ., 23.12.44, 43 (33), 75.—The significance 
of electrical logs of wells giving resistivity and self-potential (S.P.) curves is discussed. 
An electric log has an S.P. curve, and it may have three resistivity curves. One of the 
objectives of electrical logging is to record the resistivity of the pay in reservoirs, but 
the resistivity recorded on these logs may be influenced by several factors. First, 
there are the diameter of a well-bore and the resistivity of the mud in the well-bore. 
Second, mud filtrate may invade some beds and change the resistivity of the invaded 
region. Lastly, the thickness and resistivity of pay and non-pay must also be taken 
into consideration. The S8.P. recorded at a given depth is probably the sum of a 
number of possible sources of potential. The principal sources of potential, however, 
are said to be filtration and resistivity potentials. The 8.P. curve is also influenced 
by the resistivity of mud and by invasion of mud filtrate. Control of mud resistivity 
and filtration characteristics is apparently just as important to obtain reliable S.P. 
curves as it is to obtain reliable resistivity curves. A number of curves are given and 
analysed. A. H. N. 

445.* Water-Input Profile Measurements. R. L. McCormick and R. J. Pfister. Oil 
Gas J., 23.12.44, 48-(33), 92.—During development of a method for the measurement 
of water-input profiles of a well (see Abstract No. 441) data were obtained and analysed 
to indicate possible applications of the method; these are presented in this article. 
A comparison is made between the profile measured by the method and that predicted 
from core analysis. On one well the beneficial effects of corrective shooting are shown. 
Three different types of selective plugging experiments and an acidizing experiment 
were performed and the results compared. A. H. N. 


446.* Internal Corrosion of Tubing in Gas-Condensate Wells Measured by Recording 
Caliphers. E.H. Short, Jr. Oil Gas J., 6.1.45, 48 (35)/46-47.—This article describes 
an instrument which can be run inside ‘the tubing strings under closed-in pressure to 
determine the magnitude of corrosion pits. The tool has been successfully used to 
survey 12 Cotton Valley Operators Committee wells, and while the caliper is still in the 
development stage, it has possibilities for rendering a valuable service. A photograph 
shows the instrument and details. The metering head consists of three j-in. steel 
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balls 120° apart, which are forced out against the wall of the tubing by a spring. 
loaded cone. The ratio of the steel-balls travel to the cone travel is 1 to 1. The use 
of a large-angle cone avoids the locking effects of the steel balls. As the steel balls 
move in and out, the cone moves along the axis of the tool operating a push rod, which 
in turn actuates a crosshead. Attached to the crosshead is a rod which drives a stylus, 
This stylus records the changes in tubing diameter on a strip chart. There is also a 
fixed stylus which provides a reference line on the chart. The strip chart is driven 
from a friction wheel on the lower end of the tool mounted on a spring-loaded arm, 
which forces it against the wall of the tubing. A continuous record is obtained on 
coming up; the chart is not moved on lowering. A. H. N. 


447.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 10. Character. 
istics of Reservoirs. P.I. Jones. Oil Gas J., 6.1.45, 48 (35), 49.—The chief character. 
istics of reservoir formations are studied and illustrated, the outstanding one being 
non-uniformity. Productive areas vary from a few acres up to several thousand 
acres and their shape may be circular, elliptical, or cigar-like. If limited by faults, 
the shape may be semicircular or triangular, or if limited by pinch-outs, elongated 
and sinuous. The average pay thickness within productive areas ranges from a few 
feet up to several hundred feet. The dip may be less than 1°, or it may be 90° or even 
overturned. The pay thickness with a given reservoir ranges from zero up to a 
maximum. The maximum thickness may be near the centre of a productive area or 
it may be somewhere along a perimeter. The porosity of pay varies from as ‘tow as 
5% up to about 35%. The permeability of pay ranges from a fraction of a millidarcy 
. up to several million millidarcies. The interstitial water content of reservoirs may be 
anywhere from 5% or porosity up to 65%. A barrel of reservoir space may contain 
nearly a barrel of oil or it may contain only gas. A comparison of the characteristics 
of a given stratigraphic interval within a reservoir commonly shows a variation from 
one well location to another. A study of the logs from a given well shows a still 
greater variation in the vertical direction. In short, the outstanding characteristic 
of reservoirs in non-uniformity. Non-uniformity makes one reservoir different from 
all others, the upper part of the reservoir different from its lower part, and one end 


different from the other. These vertical and areal variations are controlling factors in 
locating and completing wells. They also influence producing and operating methods, 
rate of recovery, ultimate recovery, and the cost/unit of ultimate — These 
items are briefly studied. A. H. N. 


448. Bottom-Hole Pressure Data in Conservation and Proration Work. Anon. “il 
Gas J., 6.1.45, 43 (35), 69.—The measurement of bottom-hole pressure and its inter- 
pretation are studied at some length. Bottom-hole-pressure gauges may be obtained 
with any desired pressure range up to 7000 p.s.i. Instruments capable of recording 
high pressures are less sensitive than lower-range instruments, the accuracy of a given 
type of gauge being inversely proportional to the pressure range. For this reason 
the pressure range of the instrument selected for use in a field or area should not 
greatly exceed the maximum pressure to be measured. Gauges of the continuously 
recording type are recommended. Theclocks used to drive the chart-holder mechanism 
are available in various ranges of from 1 to 72 hrs. The higher-speed clocks are 
preferable for measuring static pressure; the longer-range clocks are necessary on 
producing bottom-hole-pressure tests. All exposed parts of bottom-hole-pressure 
gauges should be of materials resistant to corrosive gases, oils, and waters, and to acid. 
Instruments should be of sturdy construction, capable of withstanding considerable 
shock ; this requirement is of great importance in the case of gauges which are to be 
used on production tests in pumping wells. 

Procedure for measuring static and producing bottom-hole pressures are detailed. 
Potential determination by means of bottom-hole pressures are also discussed. 

A. H. N. 


Development. 


449. English Oil Field. Anon. Petrol. Engr, November 1944, 16 (2), 254.—In 1939 

the English oil qutput was 238 tons/month, but now it is 100,000 tons/year, from 

230 wells. The oil is rich in high-grade lubricating fractions and paraffin waxes. 
There has been an increase in efficiency of the drilling methoge. Portable outfits are 
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in use. Wéils have been completed in 7 days, and the time for moving from site to 
site has been reduced to less than 12 hr. 
The main field is about 2 ml. long and } ml. wide, the producing formation being 
2000-2500 ft. deep. The producing life may be 10-15 years, at decreasing rates. 

G. D. H. 


450. Production in the Argentine Maintained During War by Intense Activity ot Y.P.F- 
Anon. Oil Wkly, 11.12.44, 116 (2), 124.—While Y.P.F. production has increased from 
12,500,000 brl. in 1940 to 16,550,000 bri. in 1943, the yield of privately operated 
properties has hovered round the 8,000,000-brl. mark. During 1943 the Comodoro 
Rivadavia production rose by 723,000 brl., and that of the Plaza Huincul area by 
647,000 bri. The Mendoza area had a decline of 182,000 brl., and there was a small 
decline in the Salta fields. 

In June 1944, Y.P.F. completed a 1000-brl. wildcat on the north side of the Rio 
Deseado, 45 ml. southwest of Comodoro Rivadavia. The 10-ft. producing zone was 
5261 ft. deep. Other wells had been abandoned in basalt sills at higher levels. Nine 
pays have been logged, but only the deepest has been tested. During 1943 development 
drilling was less than in the three preceding years, and the bulk of the 97 completions 
were in the Comodoro Rivadavia field; 44 wells were successfully deepened. The 
decline in drilling is attributable to deterioration of equipment and the difficulties of 
obtaining new supplies from U.S.A. A certain amount of equipment is being manu- 
factured in Argentina. 

The Comodoro Rivadavia field has been considerably extended to the east, under 
the Gulf of St. George. Deeper pays have been opened in some areas, The Plaza 
Huincul field is being extended to the west and south, and a new deep pay is being 
developed in the Tupungato field of Mendoza Province. 

Geological and geophysical investigations reached their all-time peak i in Argentina 
in 1943 and 1944, Greatest attention is being paid to the eastern front of the Andes, 
and surveys are also proceeding almost to the Atlantic coast through the southern 
part of the province of La Pampa and northern Rio Negro. Gravimetric, magnetic, 
and seismic surveys are being made. G. D. H. 


451.* Summary of Completions. Anon. Oil Gas J., 25.11.44, 43 (29), 128.—During 

October 1944, 2217 wells were completed in U.S.A. 1194 found oil and 215 found gas. 
The completion results are summarized by States and districts, and the footage and 

number of wells in different depth ranges are given. G. D. H. 


452. Mexico Headed for Minor Place in Early Post-War World Petroleum Affairs. 
C. Vinson. Oil Wkly, 11.12.44, 116 (2), 128.—The yield of existing fields in Mexico 
has been maintained and new producers drilled in the rich Poza Rica area have kept 
up production, but the potential has declined because of the absence of new dis- 
coveries. Only 5 wildcats have been drilled by Pemex between the 1938 expropriation 
and September 1944. The failures were 4 ml. west of the old Dos Bocas well, searching 
for a structure en echelon with the Golden Lane ; about 30 ml. southwest of Panuco ; 
south of the Golden Lane area. - Wildcats are now being drilled just south of the Texas 
border, 15 ml. west of the old Golden Lane structure, and just north of the Tuxpan 
river, and just south of the Poza Rica field. 

The Mexican potential is now estimated to be 145,000 brl./day, and to be declining 
by 10% per year. Domestic consumption is about 90,000 bri./day. In 1943, the 
production averaged 95,600 bri. /day, 56,180 bri. being from Poza Rica, and 13,000 bri. 
from the Isthmus area. In the middle of 1944 the production was 100,900 brl./day. 

Pemex will pay in salaries and social benefits 51% of the value of production, as 
compared with the average in other industries of transformation of 17-7%. Mounting 
operating costs are being passed on to the public. 

Tables show the drilling activity and the production and producing well data. 

G. D. H. 


453. East Indies Post-War Prospect. Anon. Oil Wkly, 11.12.44, 116 (2), 134.— 
Before the war Sumatra produced 39,220,000 bri. of oil per year, Borneo 13,394,000 
brl., Java 6,216,000 brl., Geram 740,000 brl., and Burma 8,140,000 bri. Undoubtedly 
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the Japanese —_ been obtaining oil from the East Indies. In 1936, Japan produced 
8% (2,960,000 bri.) of its consumption. 

The Borneo fields are in the Samarinda area. Oil is produced in Sumatra in the 
Palembang, Djambi, and Achin areas. 

It is estimated that destruction at Tarakan, Balikpapan, and Palembang cut off 
88% of the oil available in the Indies. Restoration of the producing wells is a slow 
matter. G._D. H. 


454. England Breaks Into Oil-Producing Ranks with 50,000 barrels Monthly. Anon. 
Oil Wkly, 11.12.44, 116 (2), 144.—-Great Britain now has 238 wells ini an average 
of about 50,000 brl./month. The oil is of paraffin base ms Oe 


455. Wells Completed in United States in Week Ended December 9, 1944. Anon, 
Oil Wkly, 11.12.44, 116 (2), 171.—422 field wells (280 giving oil and 43 giving gas) and 
82 wildcats (8 giving oil and one giving gas) were completed in U.S.A. during the 
week ended 9th December, 1944. The completion results are summarized by States 
and districts. G. D. H. 


456.* Rate of Completing Wells Lower During November but Many Rigs in Operation. 
Anon. Oil Wkly, 18.12.44, 116 (3), 14.—In the five weeks ended 2nd December, | (44, 
U.S.A. well completions averaged 484 per week, compared with 528 per week in 
October, 539 in September, and 440 per week in November, 1943. For the first eleven 
months of 1944 weekly average completions were 458, 26-6% higher than in the 
corresponding period of 1943. 

It appears that the 1944 totals will closely approach the goal of 24,000 new wells 
set by P.A.W. 

Excepting Arkansas, North Louisiana, and Nebraska, practically all States and 
districts have had more drilling in 1944 than in 1943. Above average increases have 
occurred in Texas (42%), California (37%), South Louisiana (40%), Mississippi 
(120%), Kentucky (86%), Montana (45%), New Mexico (54%), West Virginia (40°), 
and Wyoming (38%). 

The U.S.A. completions for November and the first eleven months of 1944 are 
summarized by States and districts, with some 1943 figures for comparison. 


457.* Six-Well Peruvian Field Averages 100 Barrels Daily. Anon. Oil Wkly, 18.12.44, 
116 (3), 54.—The 6 wells of the Blue Goose field of eastern Peru are averaging 100 
bri./day each. The field’s potential is estimated at 2700 brl./day. se — and 
products are being sent down the Amazon. : 


458.* Wells Comploted in United States in Week Ended December 16, 1944. Anon. 
Oil Wkly, 18.12.44, 116 (3), 55.—373 field wells and 81 wildcats were completed in 
U.S.A. during the week ended 16th December, 1944. 249 of the former and 9 of the 
latter found oil, and 37 of the former and 3 of the latter found gas. The results of the 
completions are summarized by States and districts. G. D. H. 


459.* Production in Russia’s Emba District Declines. Anon. Oil Wkly, 25.12.44, 
116 (4), 63.—In 4 of the 8 known producing fields of the Emba district there are now 
only pumping wells. The daily yield of all the fields of this region is believed to be 
less than 30,000 brl./day, most of which comes from Dossor, Koschagyl, Komsomolski, 


and Makat. The pumping fields are Iskine, Kulsary, Bek Beke, and Baychonas. 
G. D. H. 


460.* 24 Wells Now Producing in Casabe Field, Colombia. Anon. Oil Wkly, 25.12.44, 
116 (4), 63.—Two new wells, each with a capacity of 1000 brl./day, at Casabe, bring 
the total number of producers to 24. This field is 15 km. west of the La Cira field on 
the west of the Magdalena. G. H. D. 


461.* Yield from Brazil’s Bahia Wells is 150 Barrels Daily. Anon. Oil Wkly, 25.12.44, 
116 (4), 63.—The 6 producing wells in the 3 egsoR ss areas of the Bahia re g area 
are giving only 150 brl./day. t G. D. H. 
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462." Wells Completed in United States in Week Ended 23rd December, 1944. Anon. 
Oil Wkly, 25.12.44, 116 (4), 64.—377 field wells (238 giving oil and 49 giving gas) and 
70 wildcats (11 giving oil and 1 giving gas) were completed in U.S.A. during the week 
ended 23rd December, 1944. The completion results are summarized by States and 
districts. G. D. H. 


_ 463." Venezuela Well Completed. Anon. Oil Wkly, 1.1.45, 116 (5), 51.—The eighth 


well of the Mercedes field was about to be completed in mid-December. There are 
seven shut-in producers, with about 550 acres proved. G. D. H. 


464.* Wells Completed in United States in Week Ended December 30, 1944. Anon. 


‘Oil Wkly, 1.1.45, 116 (5), 55.—385 field wells (253 giving oil and 33 giving gas) and 64 


wildcats (8 giving oil and 5 giving gas) were completed in U.S.A. during the week 
ended 30th December, 1944, The completion results are summarized by States and 
districts. G. D. H. 


TRANSPORT AND STORAGE. 


465.* The Application of Polyvinyl-Acetal Coatings for the Gasoline-Proofing of 
Concrete. S. N. Ushakov, E. M. Lavrent’eva, L. I. Medvedeva, and E. I. Gretzova. 
J. Appl. Chem. (U.S.S.R.), 1944, 17, 125-136.—Experiments were made with films of 
polyvinyl-acetate, polyvinyl-ethylal, and polyvinyl-butyral. The films had a thickness 
of 0:1-0-2 mm., and the effect of the addition of plasticizers and fillers on mechanical 
properties, swelling i in water and gasoline, and permeability to water and gasoline and 
their vapours, was studied. An azeotropic mixture of butyl acetate, toluol, and 
EtOH (50: 35: 15) was used as solvent; the concentration of solution varied from 
7:5% to 15%, depending on the solute viscosity. The results show these coatings to 
be satisfactory for preventing the passage of gasoline and of water through concrete. 
Excellent adhesion is obtained between the protective coating and the concrete. 
Vv. B. 


466. Economic Factors of the Corrosion Problem. H.C. Gear. Petrol. Engr, July 
1944, 15 (11), 128.—A study is made of the economic factors relating to the deprecia- 
tion of pipe-line systems due to corrosion; in particular the depreciation caused by 
the diminution in service life due to the stlective and concentrated attack of corrosion 
causing ‘‘ mortalities ’’ of units of pipe and the need for repairs and replacements. 
The renewal of property units of a group installation in a like environment will follow 
some definite pattern, with the rate of renewal reaching the maximum at the average 
life of the group. The annual renewal curves calculated by Kurtz, Winfrey, Marston, 
and Agg are developed by treating ¢ach renewal as an original group installation which 
will have the same mortality frequency characteristics as the original group installation. 
Sound results are not developed when this system is applied to a group installation 
of units such as joints of steel pipes. It is common experience that when a large 
number of units of steel pipes are laid underground there will be a diversity in the 
rate at which the renewal of these units will be required during successive service 
years. The rate of failure is a function of service age, corrosion intensity of the soil, 
and protective resistance to corrosion offered by coatings, and is not materially affected 
by any diversity in the quality of the pipe itself. Thus the renewal will be subject 
to the same external condition that brought about the failure of the original units, 
and its mortality characteristics will conform to that of the units replaced rather than 
to that of the group taken as a whole. This will have a profound bearing on the 
development of mortality frequency distribution curves. The relative economic 
worth of any particular method of pipe protection must be established by a comparison 
of its overall cost with that of other methods of protection and the overall cost of no 
protection at all. 

An analysis of the past mortality experience of a group of similar units that have 
been subjected to the same external conditions will indicate future mortality character- 
istics of those units. When replacement and renewal data are meagre, they must be 
supplemented by other data. The total annual repairs developed by case-history 
and the extrapolation of these data provide a basis on which to estimate the future 
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behaviour of a potential liability. The ultimate in any problem is to arrive at the 
cost of the continuous service. The terms such as service life, service age, average 
life, and mortality frequency distribution curve are defined, and basic mathematical 
formulas are developed in appendices. G. A. C. 


467. Pipe on the Big Gas Line. 8S. Thayer. Petrol. Engr, November 
1944, 16 (2), 188-196.—The construction of the Tennessee Gas and Transmission Co, 
line was designed with the object of securing freedom from corrosion, and is based on 
the accumulated experience of other companies. From these data and from soil 
examinations it was decided to coat and wrap 1045 miles of the line between Corpus 
Christi and central Kentucky. Coal-tar enamels were used for coating, the type 
depending on air temperature at the time of laying, and the coated pipe was wrapped 
with 15-lb. asbestos pipe-line felt. Coating procedure and method of application, 
with special arrangements made for river crossings, are described and illustrated, 
Particular attention was paid to inspection of coating, holiday detectors were em. 
ployed, and care taken to ensure repair of any faults detected. The job was s0 
organized that coating did not delay construction, and actually as much as 2 miles of 
pipe was coated in a single day. Portions of the line in rocky country have not been 
coated, as no serious corrosion is anticipated. It is intended later to apply cathodic 
protection to the whole line, and preliminary trials indicate that a very substantial 
reduction in current requirements has been achieved as a result of the method of 
coating and wrapping applied, and also of the emphasis placed on inspection and repair 
of detected faults found during construction of this line. R. A. E. 


468. The Oil Pipe-Line. Anon. JIndustr. Chem., 1945, 21, 66—-70.—Over 2400 million 
gals. of petroleum products have been carried by pipe-lines linking British west coast 
ports to consuming centres. The network cost over £7 million and required 80,000 
tons of steel. There are no welded joints. The designed working pressure is 600 p.s.i., 
pumping being mainly by electrical centrifugal pumps. F. 8. A. 


469.* Pipe-Line Underground Storage Grid Covers Britain. Anon. Petrol. Times, 
20.1.45, 49 (1239), 43.—A description is given of the 1000-mile length of pipe-line 
built in Britain during the period 1941-1944 for the transport of motor gasoline, 
aviation gasoline, kerosine, and vaporizing oil. 80,000 tons of steel were used, and 
the diameter of the pipesawas 4—12 ins., more than half being in 8-in. diameter. The 
cost was about £7 million. The capacity permits of a current average daily rate of 
5 million Imp. gals., and up to the end of 1944 over 2400 million Imp. gals. had been 
transported. ~ Five pipe-lines have been constructed, one from the south-west ports 
to the London area, a second from the north-west coast ports to the south, and a 
third being the south coast Spur from the south-west London line. The fourth and 
fifth lines are the 100-octane grid (Western Ports circuit) and the south and east coast 
extensions which handles other products as well as 100-octane fuel. 

The pumps used on the system are mainly of the centrifugal type, directly driven 
by electric motors; and the total horse-power of the pumping stations is over 20,000. 

G. A. C. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant, 


470. Cities Service Lake Charles Refinery and Butadiene Plant now on Stream. J. H. 
Kunkel. Petrol. Engr, July 1944, 15 (11), 68.—The basic refinery, completed in 21 
months, occupies 550 acres of a 2500-acre tract near Lake Charles, Louisiana. 

The refinery is at present running at 50,000 bri. per day, and is designed for 4 
throughput of 80,000 brl., but it is expected that this-will be exceeded by 30%. The 
end products are 100-octane and secondary aviation gasolines, butane-butylene 
charge for the butadiene plant, motor gasolines, kerosines, furnace oil, fuel oil, and 

halt. 
The basic refinery consists of two topping units, three fluid catalytic cracking units, 
two sulphuric acid alkylation units,,.a desalting and deasphalting unit, a straight-run 
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gasoline fractionating and thermal reforming unit, a gasoline _eagemapiage fractionating \ 
unit, a treating plant, an acid plant, and an ethylizing plan 

Two high-pressure boilers each generate 325,000 Ib. 
at a pressure of 825 lb. per sq. in., and a temperature of 850° F., six low-pressure boilers 
with four generating 120,000 Ib. per hour each of steam at a pressure of 250 lb. per 
sq. in., and two generating 200,000 Ib. per hour each at the same pressure. Two 
bleed-type turbo-generators generate 31,250 kva. (25,000 kw.) each, of which less 
than half is used in the refinery, with the balance going to the butadiene plant and a 
nearby copolymerization plant. Storage facilities include 18 cone-roof crude storage 
tanks, 11 with a capacity of 80,000 brl. each, and 7 with a capacity of 55,000 bri. each. 
There are 66 spheroids and tanks of various capacities and’ 15 finished products storage 
tanks each of 100,000-brl. capacity. 

The topping units process Woodlawn, Jennings, and East Texas crudes. The 
straight-run fractionating unit takes in the 360° F. end-point gasoline overhead from 
the topping unit in addition to natural gasoline. 

The principal components of this unit are: a reboiler furnace, prefractionator, 
depropanizer, debutanizer, and deisopentanizer towers. The desalting unit is for 
producing the maximum charge for the catalytic cracking units ; and the deasphalting 
unit is to remove salt, deleterious to the catalyst, from the crude. -The three fluid 
catalytic cracking units employ a synthetic powder catalyst, to produce C,s for 
butadiene and alkylate. These plants also produce furnace and heavy gas oils. 

Heavy naphtha from the straight-run fractionating unit is the charge for the thermal 
reforming unit. A very flexible gas recovery and fractionation unit provides 100 plus 
octane and secondary aviation gasolines, but is so designed that in the post-war era 
two of the units will make motor gasoline. 

Clay treating, acid, caustic and methanol treating, caustic washing, inhibiting, and 
sweetening units comprise the treating plant; and spent sulphuric acid from the 
alkylation units and treating plants is regenerated to produce 98% white sulphuric 
acid op the acid plant. 

The butadiene plant occupies 85 acres adjoining the refinery, and is designed for the 
manufacture of 55,000 tons of butadiene per year. Its product is supplied to a 
neighbouring eepeiyenintion unit, operated by the Firestone Tyre and Rubber Co. 

G. A. C. 


471. The Maintenance and Repair of Refinery Turbines. G.G.Coombs. Nat. Petrol. 
News, Technical Section 2, 6.9.44, 36 (36), R. 590.—A procedure is described for the 
maintenance and repair of refinery turbines by mechanics experienced in other pre- 
cision mechanical work, rather than by the manufacturers’ specialists. A major 
repair job to a 335 h.p. 6-stage condensing turbine having an operating speed of 
4320 r.p.m., and driving a centrifugal water-pump through a reduction gear, is 
described in detail. Full instructions are given on how to dismantle the turbine, the 
precautions to be taken to ensure the best results in setting the blades ; and on balanc- 
ing the wheel. The effect of heat (when this must be employed to remove the wheel) 
on the blades is stressed. The cleaning of corroded turbine rotors by sand blasting, 
and the location of vibration by means of a vibrometer and its correction, are described. 
G. A. C. 


of West Texas Sour Crudes. L. R. Gray. Petrol. Engr., October 
1944, 16 (1), 160-178.—See Abstract No. 61. R. A. E. 


Solvent Extraction and Dewaxing. 


473. Modern Lubricating Oil Plant at Marcus Hook. P. D. Barton. Petrol. Engr, 
October 1944, 16 (1), 206-218.—A new plant for producing oils of high-viscosity index 
has recently been put into operation at the Marcus Hook Refinery of the Sun Oil Co. 
The unit is designed to process up to 14,600 bri. a day of charging stock, which con- 
sists of tower bottoms from 4 crude units, the proportions of which are capable of 
adjustment. 
The unit consists of five sections :— 
(1) A vacuum distillation unit in which the residue is topped to remove un- 


wanted light fractions, leaving a residue of the desired properties. “ 
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(2) A Duo-Sol extraction unit in which the residue from (1) is treated with 
propane and “‘ selecto.”’ 

(3) An M.E.K.—benzole dewaxing unit with the necessary auxiliary units for 
solvent removal from oil and wax. 

(4) A dewaxed oil rerun unit, in which the dewaxed oil is heated with Filtro} 
clay, and bottoms from the vacuum flash tower, containing the clay, passed to a 
rotary drum pre-coat filter at a temperature of 300—400° F. for removal of the 
clay. The distillates require no further treatment. ‘ 

(5) A blending and packaging unit. 


At present the plant operates on Mid-Continent and Gulf Coast oils for production 
of aviation and heavy-duty lubricating oils. The various sections of the plant and 


features designed to provide maximum flexibility of operation are described and 
illustrated. R. A. E, 


Cracking. 


474. Deeper Cracking Triples Butylene Yield from Naphtha Reformer. Anon. Nat, 
Petrol. News, Technical Section 2, 6.9.44, 36 (36), R-576.—Yields of butylene using 
60° A.P.I. wide-cut naphtha as feed-stock have been found to be 194% greater at 
severe reforming temperatures than at mild reforming on a naphtha reforming unit 
operated by Standard Oil Co. (Ohio). There is also a 46-6% increase in CFR-R 
octane number. Data are given on the dimensions of towers, drums, and exchangers 
used, and on the history of the development of severe operating conditions which is 
given for seven runs. 

With the flow-chart for the naphtha reforming unit is a diagram of furnace and tube 
arrangement after modification of the convection and radiant sections. Test con- 
ditions and yields from the process on three runs are tabulated, and results correlated 
on charts from which yields from charge stocks similar to those used in the process 
may be predicted. 

The effect of the high temperatures on the equipment has been that although several 
failures of carbon steel header boxes in the radiant section have occurred, and the rate 
of tube renewal has increased 13%, there is a general decrease in the corrosion rate on 
the tubes and fractionating equipment over a period of three years, during the last 
half of which time the severe temperature operating conditions have prevailed. Feed 
stocks during that period averaged 0-25% sulphur content in 1941, 0-38% in. 1942, 
0-42% in 1943, and 0-36% in the first half of 1944. Future tube replacements will be 
made with 2% chrome steel tubing containing a slight amount of silicon. Part of the 
decrease in corrosion in tubes and vessels may be due to use of alloy equipment and 

Heavy coking in the release line and separators was finally eliminated by using Tar 
quench stock, resulting in a drop in temperature of the separator top to 450-480° F., 
and by moving the quench point so that the quench stock was introduced just ahead 
of the separator inlet. Runs without shut-downs due to coking have now approached 
2000 hrs. G. A. C. 


Polymerization. 


475. Polymerization of isoButene over Hydrosilicate Catalysts. Part I. B. A. 
’ Kazanskii and M. I. Rozengart. Nat. Petrol. News, Technical Section 2, 6.9.44, 
36 (36), R. 643.—Phosphoric acid catalysts and Gayer synthetic aluminium silicate 
are similar with respect to the character of their polymerizing and isomerizing effects 
on isobutene, producing products of similar composition. Their activities also 
resemble each other, although the Gayer product fatigues more rapidly. Since natural 
_ aluminium silicates of the floridin or Japanese acid-clay type and synthetic aluminium 
silicate prepared by Gayer and containing no free alumina easily polymerize olefinic 
hydrocarbons, it is concluded that a hydroaluminosilicate distributed on the surface 
of the silica gel is the active agent. Also all these substances are acidic, thus accounting 
for their efficiency. 

Zinc and thallium catalysts prepared by the Gayer method were unable to polymerize 
isobutene. A catalyst prepared in the same way and containing thorium decreased 
rapidly in activity when polymerizing isobutene, and the catalyst could not be revived. 

G. A. C. 
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Special Processes. 


476.* Synthetic Lubricants from Cracked Distillates. M. G. Mamedli. Petroleum, 
January 1945, 8 (1), 6.—See Abstract No. 546, 1944. R. A. B. , 


477. Manufacturing Processes for High-Octane Aviation Gasoline. E. V. Murphree. 
Petra. Engr, November 1944, 16 (2), 118E-119.—Developments in respect of quantity 
and quality of aviation-fuel production since 1935 are outlined. Present-day practice 
is to blend base stocks, blending agents, and T.E.L., so that availability depends on 
the quality standard and the allowable T.E.L. content of the finished fuel. ; 

The first blending agent, made available commercially in 1935, was Hydro-dimer— 
ie., hydrogenated di-isobutylene obtained by polymerization of isobutylene by the 
cold-acid process. In early 1938 the manufacture of Hydro-codimer was commenced. 
This product is produced by the hydrogenation of the co-dimer of isobutylene and 
butene-2, obtained by hot-acid polymerization. The increase in blending agent 
obtainable by this process, as compared with Hydro-dimer, was still insufficient, and 
eventually the alkylation process was developed. The potential increase which this 
process made available in the production of high-octane blending agents from refinery 
gases has resulted in its becoming the most important process of this type, and research 
is still proceeding with a view to improving the quality of the alkylate produced. The 
extension of the process has, however, resulted in an overall shortage of isobutane 
obtainable by normal methods, and consequently the isomerization process has been 
developed. This enables n-butane, available in ample quantities, to be converted 
into isobutane. 

The increase in blending agent so obtained necessitated increase in the production 
of suitable high-quality base stocks. This problem has been largely solved by the 
development of catalytic cracking. The fluid catalytic process is briefly described. 
Forty such units, having a capacity of about 400,000 bri. a day, are either in operation 
or under construction. As a result of the operation of these plants, more unsaturates, 
suitable for alkylation to blending agents, have been made available. Other processes 
for production of suitable base stocks to which reference is made are: superfraction- 
ation of virgin naphtha to remove low-octane components, hydroforming and also 
hydrogenation, now particularly applied to catalytically cracked gasoline fractions. 

A full-scale aviation test stand has been installed by the Jersey company, and will 
be used in the development of improved fuels and for development of more accurate 
testing technique. R. A. E. 

. Metering and Control. 


478. Continuous Automatic Ethyl Blending Facilities. T.H. Kimhel. Petrol. Engr, 
November 1944, 16 (2), 61-67.—The Sun Oil Co. has installed a 60-ton continuous 
automic loss-in-weight ethyl fluid blender in its Toledo refinery. The storage area is 
situated more than a mile from the refinery, and lacked the necessary facilities for 
installation of the conventional batch-type blender. To permit refinery supervision 
and avoid excessive pumping, the continuous unit operated in conjunction with an 
existing 8-in. line between refinery and storage areas, and was therefore chosen as the 
most suitable solution of the problem. A small eductor pump takes suction on the 
gasoline stream pumped from refinery tanks at a point just below a venturi tube 
installed in the main line, and passes a portion of the gasoline through an eductor, 
where it picks up the exact amount of ethy] fluid required for the blend in process from 
the weight tank and returns it to the main stream, whence it flows to blending tanks or 
main storage. The construction and operation of the various units of the automatic 
blending plant are described and illustrated. Tests carried out during a 12-hr. trial 
run indicated an average T.E.L. addition of 1-22 mls./gal., compared with an objective 

of 1-2 mls, /gal. 


Propvucts. 


Chemistry and Physics. 


479.* Catalytic Action of Activated Alumino-silicates. A. F. Nikolaeva and A. V- 
Frost. Bull. Acad. Sci, U.R.S.S. Cl. Sci. Tceh., 1944, 536.—Among the products 
obtained by clay treatment of hexylene, 2- and 3-methylpentane were identified. 

Vv. B. 
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480.* Dehydrogenation of Ethyl Alcohol over Mixed Catalysts. 8. L. Lel’chuk, A, 4. 
Balandin, D. N. Vaskevich, and I. I. Groer. J. Appl. Chem. (U.S.S.R.), 1944, 1, 
60-64.—Rectified ethanol passed over a copper/alumina catalyst promoted with 
CdO or TiO, at temperatures in the range 225-350° C. yielded products con: a, 
principally of acetic acid (up to 19%) and ethyl acetate (up to 38%). 


481.* Investigations on Diphenylmethane and its Derivatives. I. An Examination 
of the Catalytic Factors in the Production of Diphenylmethane. N. K. Moshchinskaya 
and R. L. Globus. J. Appl. Chem. (U.S.S.R.), 1944, 17, 76-82.—The preparation of 
diphenylmethane according to the reaction 2C,H, + CH,O = C,H,CH,C,H, + H,0 
requires the presence of sulphuric acid of a strength +£69-70%. The reaction i is 
strongly catalysed by the addition of CH,OH; impurities in the sulphuric acid, 


especially iron; also have a beneficial catalytic action. Yields of meena TE in 
excess of 60% are obtainable. 


482.* Investigations on Diphenylmethane and its Derivatives. Il. The Variation of 
Yield with the Ratio of Benzene and Formaldehyde. N. K. Mosh. 
chinskaya and R. L. Globus. J. Appl. Chem. (U.S.S.R.), 1944, 17, 137-143.—A 
considerably greater excess of benzene is required when the process is continuous than 
when it is a batch one. The kinetics of the reaction are discussed, and data are given 
on the formation of more highly condensed products. In the production of diphenyl. 
methane economy may be effected in the use of sulphuric acid by the continuous 
removal, by distillation, of the water formed. > as 


483.* Fluorine in Coal. Part II. The Manner of Occurrence of Fluorine in Coals. 
H. E. Crossley. J. Soc. chem. Ind., 1944, 68, 289-292.—The fluorine contents of coals 
from all the British coalfields have been determined and shown to be proportional to 
the phosphorus contents. The results obtained indicate that the fluorine is present 
_ 48 a form of fluorapatite. C. F. M. 


484.* Fluorine in Coal. Part IV. The Industrial Significance of Fluorine in Coal in 
Steam-raising, Gas Making, and Brewing. H. E. Crossley. J. Soc. chem. Ind., 
1944, 63 342-347.—A study of the effects of thermal decomposition on coals and 
twelve fluoride-phosphate minerals further supported the view that fluorine occurs in 
coals as a form of fluorapatite. It also showed that when coal is burnt in boiler 
- furnaces practically all the fluorine is evolved, probably as either hydrogen fluoride or 
silicon tetrafluoride. Cc. F. M. 


485.* Some Observations on the Photochemistry of Fluorescent Substances. Part 1 
The Quenching of Fluorescence by Nitric Oxide and the Photochemical Formation of 
Nitroxides. H. Weil-Malherbe and J. Weiss. J. chem. Soc., 1944, 541-544.—The 
quenching of the fluorescence of polycyclic hydrocarbons in solution by nitric oxide is 
described and distussed. In character and extent it is analogous to the effect of 
oxygen. Cc. F. M. 


486.* Some Observations on the Photochemistry of Fluorescent Substances. Part I. 
Concentration Quenching (Self-quenching) of Fluorescence. J. Weiss and H. W. Weil- 
Malherbe. J. chem. Soc., 1944, 544-547.—The concentration quenching of several 
polycyclic hydrocarbons and of ethyl chlorophyllide has been investigated in various 
solvents in an atmosphere of pure nitrogen and in the absence of foreign quenching 
substances. The primary photochemical process of self-quenching is represénted by 
an interaction between excited and normal molecules, and the hyperbolic quenching 
equation was found to be valid in all the cases investigated. 


Cc. F. M. 


487.* The Infra-red Spectrum of Phenylacetylene. H. W. Thompson and P, Tork- 
ington. J. chem. Soc., 1944, 595-597.—The infra-red absorption spectrum of pheny!- 
acetylene has ‘been measured between 3 and 204. The results have been correlated 
with data from the Raman spectrum, and a consideration of several related molecules 
suggests a series of magnitudes for some of the vibrations of the pheny] nuclear skeleton. 
Cc. F. M. 
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488." The Vibrational Spectra of Acrylonitrile and Perbunan. H.W. Thompson and 
p. Torkington. J. chem. Soc., 1944, 597=600.—The spectrum of acrylonitrile has been 
measured over s wide range in the infra-red. A consideration of the results together 
with Raman data suggests a probable assignment of magnitudes to the normal vibra- 
tional modes. The spectrum of a sample of perbunan has also been measured, and 
some suggestions have been made about the structure of this molecule. C. F. M. 


490.* The Structure of Polyisoprenes. Part III. Ultra-Violet Absorption Spectra. 
L. Bateman and H. P. Koch. J. chem, Soc., 1944, 600-606.—The quartz ultra-violet 
absorption spectra of highly purified polyisoprenes have been found to correspond 
closely to, those of simple ethylenes having the same degree of alkyl substitution at the 
double bond. Cc. F. M. 


E. J. Prosen and F. D. Rossini. Bur. Stand. J. Res., Wash., October 1944, 38 (4), 

255.—The heats of combustion of the normal C,, Cy, C,, Cy» Cy, Ge Ci», and C,, paraffin 
Rn te have been measured in an electrically calibrated bomb calorimeter (full 
details of apparatus and method are given). The following values in kg.-cal./mole 
were obtained for the heat of combustion at 25° C. and constant pressure of the liquid 
hydrocarbons in gaseous oxygen to form gaseous carbon dioxide and water, all reactants 
and products in their thermodynamic standard reference states :— 


n-pentane, 838-71+0-18; n-hexane, 994-99 +. 0-20 ; 
n-heptane, 1151-33+0-21; n-octane, 1307-54+0-25 ; 
n-nonane, 1463-89+0-27; n-decane, 1620-13+0-26 ; 
n-dodecane, 1932-73+0-39; n-hexadecane, 2557-58 + 0-68. 

Cc. L. G. 


491. The Synthesis of Complex Phenols. w. Simpson. Paint Tech., December 1944, 
9 (108), 267.—Methods for the synthesis of phenol are briefly discussed and details 
given of the methods available for the synthesis of complex phenols which possesa the 
necessary oil solubility for use in paints. Yor the synthesis of phenol the main methods 
in commercial use are: (1) Fusion of sodium benzene sulphonate with caustic soda, 
followed by acidification with sulphur dioxide. (2) Heating chlorbenzene at high- 
temperature pressures with complex caustic soda, followed by acidification, or with 
sodium carbonate, which gives phenol direct. (3) Catalytic hydrolysis of chlor- 
benzene with water vapour, which produces hydrochloric acid available for re-use in 
the production of chlorbenzene. 

The complex phenols may be obtained by similar syntheses to the above, or by the 
introduction of alkyl and aralkyl groups into the phenolic nucleus by action of an 
alcohol, alkyl, or aralkyl halide or an unsaturated hydrocarbon on phenol in the 
presence of a catalyst. A further method is the isomerization of alkyl or aralkyl 
phenol ether. The method involving the addition of unsaturated hydrocarbons to 
phenol is the one most widely used—e.g., production of para-tert.-butylphenol and 
para-tert.-octylphenol from isobutylene polymers and phenol. Cc. L. G. 


Analysis and Testing. 


492.* Rapid Estimation of Sulphur in Gasoline. A. N. Bashkirov and A. G. Nikolaev. 
Bull. Acad. Sci. U.S.S.R. (Div. Tech. Sci.), 1943, 9/10, 68-69.—This method may be 
used for gasoline with a F.B.P. up to 200°C. 2 gm. samples are used on which an 
accuracy of 0-01 % is claimed, the time taken being 20 min. The apparatus, a sketch of 
which is given, consists of a flask, combustion chamber, and absorption vessel, the 
whole being fitted together with ground-glass joints. A suction pump is used to draw 
products of combustion through the absorption vessel, and a small pressure pump to 
regulate the flame. The method consists in weighing gasoline into the flask, where it is 
evaporated by bubbling a stream of air through by means of the suction pump, warm- 
ing if necessary. The resulting vapours are burnt in a jet in the combustion chamber, 
the combustion products are absorbed, and the sulphur dioxide produced is deter- 
mined by titration. A table comparing results obtained by this method with those 
obtained by the normal lamp method shows that very good agreement is obtained. 
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493.* Tribometer with an Elastic Axis for the Measurement of Kinetic Friction under 
Boundary Lubrication Conditions. M. M. Kusakov and K. 8S. Kruim. Bull. Acad, 
Sci. U.R.S.S. Cl. Sci. Tech., 1944, 275-287.—A description, with drawing, is given of 
@ new design of instrument having an elastic steel tape as the vertical axis. The 
inherent friction of such instruments is thus claimed to be eliminated. The results 
can be directly recorded photographically. Thin films of lubricants were applied by 
dipping the test surface in an oil solution ; ; it was observed that the thickness of the 
retained oil film (measured optically) was dependent on the surface tension at the 
oil solution/air boundary. Experiments were carried out on the addition of the 
following substances to turbine oil: calcium abietate (1-5%), aluminium naphthenate 
(2-3%), lead naphthenate (1-5%), aluminium stearate (1-6%) and lead oleate (2-5%); 
the effectiveness decreases in the above order. In all cases the oil film had a thickness 
of 20 my and the load was 2 kg./em.?_ The rate of rotation was 243 r.p.m., correspond. 
ing to a linear velocity of 1 cm./sec. It is concluded that the apparatus described is 
satisfactory for the relative measurement of the wear-resistance of thin lubricating-oil 
films, enabling evaluation to be made of the oiliness of the oil concerned. ¥. 3. 


494.* The Application of the Abbé Refractometer and the Waldmann Coefficient to 
Dispersion Measurements on Hydrocarbons. G. D. Gal’pern. Bull. Acad. Sci, 
U.R.S.S., Cl. Sci. Tech., 1944, 351-357.—The values of n2?, n3??, and n}? are recorded 
for 63 pure hydrocarbons. ae these there are calculated the corresponding values 


of Waldmann’s coefficient Q (== =, Helv. Chim. Acta, 1938, 21, 1053). The mean 


value of Q from these, and a further 106 determinations on petroleum fractions, is 
0-2863, which agrees closely with Waldmann’s figure of 0-286 and shows the applicability 
of his coefficient to hydrocarbon analyses. Taking the limiting theoretical value of Q 
as 0-2905, (= K) the difference, (K — Q), is least for paraffins and most for aromatic 
hydrocarbons. It is suggested that in the examination of highly paraffinic hydro. 
carbon mixtures, a value of Q = 0-288, and for highly aromatic mixtures Q = 0-283, 


should be taken. . B 


495.* The Quantitative Removal of T.E.L. from Ethylized Motor Fuels. N. G. Titov. 
Bull. Acad. Sci. U.R.S.S. Cl. Sci. Tech., 1944, 537.—T.E.L. may be removed from both 
straight-run and cracked fuel without affecting any of its other properties, by the use 
of glacial acetic acid. A (1:3 or 1: 4) mixture of the spirit and acid is heated for 3 
hrs. in a sealed container at 80° C. and the spirit is then water-washed. All the T.E.L. 
passes into the aqueous phase as lead acetate. 7. 2 


496.* The Micro-Colorimetric Determination of Vanadium in Minerals and Ores by 
means of Benzidine. I. P. Alimarin. J. Appl. Chem. (U.S.S.R.), 1944, 17, 83-93.— 
The method permits of the determination, within 2 hrs., of 0-02-0-5% of V,0, in 
5-30 mg. of sample. The test is carried out in phosphoric. acid solution, and depends 
on the colour produced by the oxidation of benzidine. The experimental technique 
and the elimination (by reduction) of interfering elements (Cr, Mn) is described. 

V. B. 


497.* A Laboratory Thermostatic Regulator for Gas Heating. A. L. Deadman. 
Chem. and Ind., 1945, 4-5.—A description is given of a simple device for use in con- 
junction with the conventional toluene-mercury bulb to regulate gas heating. The gas 
does not come into contact with the mercury. Cc. F. M: 


498.* The Vertical Mounting of Viscometers. Anon. Chem. and Ind., 1945, 39.— 
Details are given of Townson and Mercer’s method of mounting any type of WU- tube 
viscometer in a flat Tufnol disc so that the capilliary tube is wan to the 
underside of the disc to an accuracy of 10’ f. of arc. Cc. F. M. 


499.* The Scaling of Boilers. Part V. Identification of some of the Combinations of 
Silica and of Magnesia in Boiler Scales. T.C. Alcock, L. M. Clark, and E. F. Thurston. 
J. Soc. chem. Ind., 1944, 68, 292-298.—The following minerals have been identified 
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for the first time as constituents of scales formed either in boilers or in pipe lines : 
erestmoreite, 2CaO-28i0,°3H,O ; sulphatic cancrinite, 
; 

iclase, MgO ; barytes, BaSO,; the new compound, magnesium hydroxyphosphate, 
Mg;(PO,)*Mg(OH),, is sometimes a constituent of boiler scales, and its synthesis is 
described. In addition, a detailed description is given of the identification and 
conditions for deposition of chrysotile, 3MgO-2Si0,°2H,0, sepiolite, 2MgO-3Si0,°4H,0, 
sodalite, analcite, and brucite, 
Mg(OH),. The X-ray powder patterns of some of these minerals are recorded, ——~ 
with those of some magnesium phosphates. . Cc. F. M. 


500*. Note on the Determination of Tar Acids in Coal Distillation Products by Means 
of the Spekker Photo-electric Absorptiometer. T. 8S. Harrison. J. Soc. chem. Ind., 
1944, 68, 312-313.—The phosphomolybditungstic acid reagent of Folin and Denis has 
been found suitable for the approximate determination of “tar acids’’ in effluents, of 
mixed and varied contents, and the accurate analysis of solutions Ta single 
phenol homologues or mixtures of constant composition. . M. 


501. Further Advances in the Determination of Phenol in Coal Distillation Products by 
Means of the Spekker Photo-Electric Absorptiometer. T.S. Harrison. J. Soc. chem. 
Ind., 1944, 68, 347-350.—The introduction of the more selective mercury-vapour light 
source for the absorptiometric determination of phenol greatly reduces the interference 
from cresols and, coupled with a slight modification of procedure, enables the applica- 
tion of a “ rapid ’’ process to the assay of tar acids and creosotes. Cc. F. M. 


502.* Soap-Film Calibrators. W.J. Gooderham. J. Soc. chem. Ind., 1944, 68, 351- 
352.—Descriptions are given of two forms of apparatus for checking gas meters at flow 
rates up to some 5 litres per min. A soap film is carried by the gas up a calibrated 
tube thus giving visual measurement of the rate of flow. Cc. F. M. 


508. A Rapid Test for isoButane Fractions in Natural-Gasoline-Plant Residue Gases. 
G. M. Liljenstein and W. M. Schaufelberger. Oil Gas J., 16.12.44, 43 (32), 96.—The 
isobutane (+-) test described is a development of the butane-absorption-weathering 
test for pentanes (+-), described by R. N. Donaldson before the Californian Natural 
Gas Association in February 1935. The pentane (+) test is carried out by passing a 
known volume of gas into a measured volume of liquid butane solvent at —44° F., and 
the contacted solvent is weathered to a prescribed end-point temperature. The 
isobutane (+) test is carried out in exactly the same way, but at —110° F., and with a 
liquid propane solvent. -It has the advantage that both butanes and pentanes (-+-) can 
be determined in absorber residue gases, and the butanes may be separated into the 
normal and isocompounds when the intake composition and absorption factor are 
known. The procedure of the test, the absorption-weathering tube, and plates are 
described, and the set-up of the appargtus illustrated. The specifications for the two 
solvents and for the thermometers are given. Standardization curves for the pentane- 
weathering and butane-weathering tests, and butanes conversion factors for different 
pentanes (+) fractions, are shown. The accuracy and time required for a test are 
discussed and shown in comparison with a fractional analysis. W. H. C. 


Crade Oil. 


504. Oxidation of Heavy Hydrocarbon Oils, Pitches, and Asphaltenes of Perm Crude Oil, 
and the Origins of Pitch and Asphaltene. V.I. Zabavin. Bull. Acad. Sci. U.S.S.R. 
(Div. Tech. Sci.), 1943, 9/10, 57-67.— Perm crude oil is subjected to steam distillation, 
after which a tarry residue remains, from which are obtained asphaltenes (extracted 
with petroleum ether), pitch (extracted by silica gel and then benzole), and heavy 
hydrocarbon oil. These three fractions are oxidized as follows. 

The asphaltenes are oxidized by air at 180-185° C. for 216 hrs., giving products 
soluble in alkali, and very similar in their composition and properties to gum acids. 

Pitch is oxidized by oxygen at 180-185° C. for 492 hrs:, giving a product insoluble 
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in alkali and containing unchanged pitch, asphaltenes, and insoluble asphaltenes, 
The asphaltenes produced have a different elementary composition from asphaltenes 
of the same petroleum. The insoluble asphaltenes can be methylated, giving « »preci. 
able methoxyl numbers. Examination and comparison of the elementary compositions 
of asphaltenes and pitches from different petroleum oils and bitumens with those of 
the products of oxidation of Perm petroleum pitch show that the products of oxidation 
are not quite identical in composition and properties with the natural asphaltenes of 
the same petroleum oil or bitumen. 

Oxidation of heavy hydrocarbon oils with oxygen for 269 hrs. gives solid products 
from which it is possible to separate unchanged heavy hydrocarbon oils, asphaltenes, 
in soluble asphaltenes, and a liquid condensate (a light mobile oil). The asphaltenes 
and insoluble asphaltenes have elementary! compositions very close to, but not 
identical with, tbe composition of the natural asphaltenes of Perm petroleum oil, 
Unlike the latter, they can be methylated. Their formation during the provess of 
oxidation of heavy hydrocarbon oils is accompanied by a destructive splitting process 
with the formation of light oils. This suggests that destructive processes have taken 
place during the natural formation of the heavy components of petroleum oil. 

D. A. 


505.* The Obtaining of Lubricating Oils from “ Second Baku ’’ Crudes. 8.8. Nametkin, 
R. Teneva, 8. S. Nifontova, and P. I. Sanin. Bull. Acad. Sci. U.R.S.S. Cl. Sci. Tech., 
1944, 536-537.—A new method has been developed whereby Ishimbaev crude is pre. 
treated prior to distillation, so that corrosion of the distilling equipment and coke 
formation are diminished. No indications as to the method are given. Ishimbaev 
crude yields residual motor oils with Conradson values higher than existing standards, 
7. Bi 


506. Cracking of Latin American Crude Oils. 6. Reforming Mexican Gasolines and 
Naphthas. G. Egloff. Oil Gas J., 9.12.44, 43 (31), 76.—The Poza Rica crude oils are 
both paraffinic and naphthenic in character, and vary in A.P.I. gravity from 28 to 34, 
The properties of a typical Poza Rica crude oil are shown, and also those of two 
straight-run gasolines and a naphtha from the same crude. These products had 
A.S.T.M. octane values of 51,37, and 29 respectively. Once-through thermal reforming 
of these was made in a pilot plant, one run on the lightest gasoline, and two runs each 
on the heavier gasoline, at different temperatures and the same pressures and charging 
rates; and on the naphtha at the same pressures, but different charging rates and 
temperatures. The gases produced in the naphtha reforming at the highest tempera- 
ture and lower relative charging rates contained 16-9% of propylene and higher 
olefins, which by the H,PO, process would produce 6-3% polymer gasoline, having 
an A.S.T.M. octane value of 82. If used for alkylation with isobutane, the olefinic 
gases would give 6-1% of butylene-alkylate, calculated on the naphtha charge, having 
an A.S.T.M. octane number of 93. The reformed gasolines (1 and 2) were treated with 
1 Ib. H,SO,/brl. neutralized with caustic soda and re-run at a maximum temperature 
of 350° F., (2) in addition was given a plumbite treatment. The gasoline from the 
reformed naphtha was plumbite sweetened only. The products had the following 


properties :— 
Gasoline. Naphtha. 
Product from 1. 2. 
Sulphur,% 0-04 0-05 0-03 
Gum, mg./100 ml., copper dish : 
Without inhibitor . te 3 2 29 
With 0-025% inhibitor . ° ° 3 1 6 
Induction period, minutes : 
Without inhibitor . 80 85 90 
With 0-025% inhibitor . . 900 990 215 
Octane number : 
ASTM. . 74 69 


The Naranjog district ee mixed base crude oils, which have A.P.I. gravities 
ranging from 14 to 23, they contain from 4% to 10% of gasoline, their sulphur content 
varies from 3-5% to 4%, and they have a paraffin-wax content of about 4%. Two 
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once-through reforming operations on Naranjos gasolines were made : (1) at 760 p.s.i., 
961° F., and charging rate of 2-05, (2) at 770 p.s.i., 973° F., and charging rate of 1-48. 
The gasoline yields were (1) 78-4% with an A.8S.T.M. octane number of 68, and (2) 
56-49% with 75 A.8.T.M. octane value, The propylene and higher oelfins were 12-7% 
and 158%, which would give 3-7% and 8-1% of polymer gasoline or, alternatively, 

42% and 11-1% alkylate, for runs | and 2, réspectively. The unrefined product 
from the higher- -temperature and lower-charging-rate operation (2), had a Reid vapour 
pressure of 11-5 p.s.i., a sulphur content of 0-13%, with gum content of 22 mg./100 ml., 
without inhibitor; and 9 mg./100 ml. with 0-025% inhibitor and induction periods, 
without inhibitor of 105 mins., with 0-025% inhibitor, 315 mins. 

Once-through reforming operations were made on products from Tonacinc, Minanavy 
and Tonala crude oils which are paraffinic rather than naphthenic in character. 

(1) A Tonacine light gasoline at 990° F., 750 p.s.i., and charging rate of 1-71, the 
yields were : 67-9% gasoline, 11-8% propylene, and higher olefins, which would produce 
§:2% polymer gasoline or, alternatively, 8-25% alkylate. 

(2) A Minanavy medium gasoline, at 990° F., 750 p.s.i., and charging rate of 1-99 ; 
the yield of gasoline was 64-2%. 

(3) A Tonala naphtha, at 975° F., 500 p.s.i., and charging rate of 1-98; the yield of 
gasoline was 78-7%,. 

The three products were acid refined, neutralized, and re-run at a temperature not 
exceeding 350° F. All had A.S.T.M. octane values of 72, nits, < 4 
inhibitor, and with 0-025% inhibitor had high induction periods. _ . H.C. 


Engine Fuels. 


507. Diesel Fuels from the Synthine Process. Anon. Nat. Petrol. News, Technical 
Section 2, 6.9.44, 36 (36), R. 585.—The Synthine (Fischer-Tropsch) process is a source 
of diesel fuels which surpass any made from crude petroleum. The Navy Department 
is making tests of a new high-cetane rating diesel fuel which, from its description, is 
that produced by the Synthine process from natural gas. Fischer-Tropsch oils are 
highly paraffinic, and those boiling in the range of 200-300° C. have a cetane number 
of 100, and when diluted with tar oils or heavy petroleum oils give a satisfactory 
diesel fuel. 

A diesel-fuel fraction of about 85 cetane number can be prepared by cracking 
Fischer-Tropsch wax. Straight Synthine diesel fuels have a drawback in their high 
solidification point, about 2° C. 

The cost of Synthine diesel fuels is higher than that for petroleum-derived diesel 
fuels, but extensive research has been conducted for some years by several companies, 
and lower costs should result. I is reported that the Texas Oil Co. is to construct an 
$880,827 pilot plant for the Synthine process at its Los Angeles refinery. The low 
cost of diesel fuels and higher thermal efficiencies in operation have created a wide 
scope of application for the diesel engine. The Synthine process offers a new way of 
obtaining high ignition-quality fuels without upsetting the balance of — gasoline 
operation. G. A. C. 


508.* Ethyl Ether for Cold Starting. Anon. Petroleum, January 1945, 8 (1), 11.— 
Application of ethyl ether to the intake air of diesel engines to assist starting in cold 
weather is common practice. Results of tests carried out by G. H. Cloud and L. M. 
Ferenczi of Standard Oil Development Co. are briefly described. Beyond a value of 
55, increase in cetane value of the fuel gives little improvement in starting, and for 
subzero conditions setting point imposes an upper limit to cetane value. Tests with 
other dopes and doped fuels showed lack of correlation between starting performance 
and cetane value. Other tests showed that volatility was not a deciding factor. The 
superior performance of ethyl ether appears to be due to its relatively low ignition 
temperature and wide range of inflammability. A blend of ether (40-50%) and fuel 
permitted starting at a lower temperature than the use of either constituent alone, and 
the ether addition lowered the pour point of the fuel. With this blend, heating the 
intake air had a deleterious effect. The results indicate that introduction of ethyl 
ether into the air-stream of diesel engines will allow starting down to at least —40° F. 
without additional starting aids, providing the crankcase lubricant and cranking 
facilities give sufficient speed. R. A. E. * 
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Lubricants. 


with the Winter Operation of Machinery. M. P. Volarovich and V. L. Val’dman, 
Bull. Acad. Sci. U.R.S.S. Cl. Sci. Tech., 1944, 428.—The viscosity of lubricating oils 
was examined down to —50°C. U.S.A. aviation lubricants do not show any advantage 
over U.S.S.R. oils, but in the case of automobile oils the U.S.A. products are some. 
what better. U.S.S.R. additives of the “ paratone”’ type give satisfactory results, 


The determination of viscosity at 0° C., in specially designed apparatus, is proposed ag 
a standard U.S.S.R. test for engine lubricants. Vv. 


510.* Field Tests are Necessary to Evaluate Lubricating Oils. V.A. Kalichevsky and 
F.C. Savage. Oil Gas J., 11.11.44, 43 (27), 77.—Friction, fluid, and boundary lubrica. 
tion are discussed, and the properties of lubricants requisite for these conditions are 
described. The authors believe that boundary lubrication is present in all bearings 
operations. The development of additives has had a great influence on re‘i 
technique. Whenever additives are employed, refining is carried out with the purpose 
of securing maximum additive response rather than optimum gutapneme in the 
absence of additives. 

The uses of additives, such as pour-point depressants, tenuate hasten: improvers, 
anti-welding agents (oiliness carriers), oxidation inhibitors, detergents, anti-foaming 
and anti-rusting agents, are described and discussed. Pour-point depresants are 
high-molecular-weight substances which can modify the crystalline character of wax, 
viscosity-index improvers are also high-molecular-weight compounds, and in con. 
sequence often possess pour-point depressant qualities. They are added to the oil in 
quantities considerably greater than those normally used for depressing the pour 
point. Curves are reproduced showing the improvement in viscosity index afforded 
by increasing percentates of viscosity-index improver. The maximum viscosity. 
index limit of blends varies with the type of oil and the type of viscosity-index improver 
employed, thus affording an easy method for evaluating quality of viscosity -index 
improvers. 

Anti-welding agents (E.P.) afford satisfactory oiliness or protection from seizure 
—_ the metals become inadvertently contacted. Oxidation inhibitors protect the 
oil itself from oxidation by air, and immunize the metal by destroying its catalytic 
action by formation of protective surface coatings. The functions of detergents, 
anti-foaming, and anti-resting agents are described. Lubricating oils are evaluated 
on the basis of physical and chemical tests, engine performance, and field service. 
Some of the test methods are well standardized and widely accepted, while others are 
of local importance. The relative value of tests varies with the service for which the 
oil is intended. Comparisons of laboratory and field tests are given, and show that 
actual field or road testing is the only method by which lubricants can be evaluated 
with any degree of accuracy. W. H. C. 


511.* Boundary Lubrication. No. 3. Liquids and Additives. J. E. Southcombe. 
Petroleum, December 1944, 7 (12), 216.—The behaviour of various liquids and additives 
under boundary lubrication conditions, and the effect of temperature is discussed. 
According to the work of Bowden and his collaborators, with clean and dry surfaces 
of various materials the coefficient of friction 4.T appeared to be independent of load 
and speed from 60 to 600 cm./sec. When lubricants were applied, fluid films formed 
with viscous oils, even down to low speeds, but with thin oils the coefficient was 
constant for all speeds, indicating the boundary state. Kinetic friction was found to 
be a function of the length of the carbon chain in each homologous series, paraffin, 
alcohol, and fatty acids, falling with increasing weight to a minimum, then remaining 
constant. From studies on the nature of sliding it was considered that the high spots, 
which, being relatively minute in area, carry an intense load, rise during sliding to 
temperatures which are limited by the melting point of the more fusible metal of the 
rubbing pair. 

Three types of sliding are described with dry surfaces and when lubricated with 
mineral oil. Kinetic friction can be regarded as a series of static frictions, and not 
only are the surface atoms involved, but atoms or molecules deep below the surface 
of the metal are disturbed, and the ‘‘ bulk ”’ properties of the metal are important. 
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They also measured the electrical conductance with moving surfaces, and described 
three types of “* bridges”’ which should occur corresponding to the types of sliding 
described. In the presence of mineral oils the conductance was of the same order of 
magnitude as for dry surfaces, but there was less conductance during the slip because 
an oil wedge was formed. When lubricating with a polar acid, the conductance was 
still high, but did not fluctuate. . 

The deceleration tests, made by Beeck, Givens, and Smith, show the reduction of 
friction effected by oleic acid. They explain the sudden fall in friction at a certain 
critical velocity to be due to the formation of an oil ‘‘ wedge ”’ (fluid) induced by the 
surface activity of the polar acid. By electron diffraction it was shown that all 
substances which produce this “‘ wedge ’’ were all highly oriented. A non-polar com- 
pound, such as tetratriacontane, showed some orientation in the cold, but the mole- 
cules quickly evaporated on warming, while the highly polar stearic acid showed 
comme ang to 200°C. Up to 100°C. three types of lubricants could be 


(1) Static friction constant with rising temperature—pure non-polar com- 
pounds or highly refined mineral oils. 

(2) Static friction rising with temperature. 

(3) Statie friction falling with temperature. 


The last two types occurred with lubricants containing active substances capable of 
being selectively absorbed. It was also found that the uT curve was reversible in 
some cases and irreversible in others. 

Temperature versus boundary lubrication is discussed. Southcombe’s work in this 
sphere shows the influence of heating films of oil in air on the coefficient of friction 
(1) pure mineral oil gave irregular readings (stickslip) in the cold,- steadying as the 
temperature increased, and reappearing again at the top end of the temperature scale. 
(2) Commercial lubricating oils invariably showed an inflection in the uT curve at 
certain temperatures; the heating curve was never reversible after rising to 200° C. 
in air, and the cooling curve was almost flat. On repeated heated and cooling, in situ, 
the curves ultimately became nearly reversible, and the same effect was produced by 
previously subjecting the oil to heat and air in the Air Ministry Oxidation apparatus. 
Exline, Kramer, and Bowman showed that with paraffinoid oils the load-carrying 
capacity increased during oxidation to almost double the original value, while a 
naphthenic oil behaved similarly, at first, then decreased rapidly after further oxida- 
tion. It is noted that the change-over from boundary to fluid lubrication in engineer- 
ing practice is related to the smoothness or state of finish of the rubbing surfaces, 
increasing smoothness favouring formation of fluid films under certain conditions. 

W. H. C. 


§12.* Selecting the Best Lubricant. E. V. Paterson. Petroleum, December 1944, 
7 (12), 220.—A chart is given from which the best lubricant for a particular purpose 
can be selected according to a series of arbitrary numerical ratings allotted to the oils 
in respect of their more important characteristics for a range of specific applications. 
The characteristics concerned are: specific gravity, viscosity index, resistance to 
oxidation, flash point, cold or pour test, specific heat, carbon content or residue, acidity, 
demulsibility, and volatility. A variable number of maximum “ points” is given 
to each characteristic for a range of 19 grades of oil corresponding to 14 different 
applications. According to the particular requirements of each engine or machine, 
some tests will be of greater importance. of 
following sections: (1) viscosity index in every case; (2) specific gravity in all cases 
except for transformer oil. 

Specific heat has been included, though not often specified, as it is important where 
cooling duties are required, especially for crankcase and gear-box work. The paraffin- 
base oils have specific heats of from 0-47 to 0-5, asphaltic type oils seldom exceed 
0-45. 

Oxidation Tests. The Air Ministry test is discussed, but the carbon test will generally 
be used. Apart from the quality of the lubricating oil itself, impurities in air, steam, 
and water, type of fuel/air ratio, overloading, etc., influence the rate of oxidation in an 
oil and affect the rate and quantity of carbon in internal-combustion engines. 

To Read the Chart. In each test the oil having the best figures shall be awarded the 

N 


’ 

ults, 
B, 
and 
rica- 
ings 
\ 
the 
vers, 
po 
con- 
rded 
sity- 
over 
izure 
the 
lytic 
sted 
ated 
vice, 
are 
that 
ated 
Cc. 
mbe. 
tives 
faces : 
load | 
rmed 
was 
id to 
pots, 
ig to : 
f the 
1 not 
rface 
tant. 


1644 ABSTRACTS. 


maximum marks, and the one showing the poorest results shall be marked zero 
Should one of the results be completely hopeless, the test would be discarded without 
appeal to other tests. 
In order to give conclusive significance, the selected oil should have a good superiority 
of points. It is doubtful if there would be anything to choose between two oils having, 
according to the chart, a total of points that did not vary by more than 10. If this 
should be so, it would be better to select the one having the lower viscosity at the higher 
temperature, providing of course that it is within the limits of the specification. The 
chart is not intended for those who wish price to be their deciding factor. 


Special Hydrocarbon Products. 


ye Petroleum Naphtha in Industry. A. W. Trusty. Petrol. Engr, July 1944, 

15 (11), 118.—A review is given of the industrial applications, properties, and methods 
of test of petroleum naphthas, with tabulated data on a range of aliphatic and 
naphthenic grades. 

In paints, the evaporation rate of the thinner largely governs the type of film formed 
on the painted surface, and paint naphtha must have suitable volatility and solvent 
powers and be stable and free from harmful or corrosive impurities. Petroleum 
naphthas are also used as diluents in nitro-cellulose lacquers. 

In the manufacture of tyres and rubber goods such as adhesives, hot-water bottles, 
and overshoes, petroleum naphtha should be a satisfactory solvent or dispersing agent 
for the rubber, whilst having no chemical action on it: it should be stable towards 
oxygen and moisture, and possess minimum inflammability and toxicity, and should 
also have a suitable volatility and be free from objectionable odour. 

Petroleum naphtha permits almost instant drying of ink in rotogravure printing, 
thus speeding up the process. In dry-cleaning processes the desirable qualities of a 
cleaning naphtha are similar to those required in the rubber industry, and include 
non-toxicity. It should not discolour or injure fabrics or dyes. 

Naphtha is used in perfume manufacture, the flower petals being extracted with cold 
solvent, while in the expression of oil from oil-bearing seeds hot naphtha solvents find 
considerable employment. From bones and other animal refuse the oil and grease 
are removed by naphtha. 

Petroleum naphthas find other uses in the leather and furniture industries, in the 
manufacture of asbestos binders in brake linings, and in waterproofing compounds and 
insulating materials. 

Laboratory assessment consists in the determination of flashpoint, distillation 
characteristics, colour, doctor and corrosion tests, kauri-butane number (of particular 
value in the paint and varnish industries), and the dilution ratio. 

Certain close-cut solvents, such as n-hexane, heptane, and cyclopentane, are now 
fractionated from natural gasoline; and the hydrocarbon class of coal-tar solvents 
includes benzene, toluene, xylenes, tetralin, amylnaphthalenes, and mixtures. 

A table shows the general applications of each of the standard grades to which 
reference is made. G. A. C. 


. 


514. Preparation and Application of Soluble Oils. A. Treffler. Chem. Ind., December 
1944, 55 (7), 922.—The preparation of soluble oils is discussed and formulations given 
based on relatively cheap and available emulsifiers, and a procedure given for pre- 
paring an emulsifying agent to replace sulphonated mineral oil. Unsaturated fatty 
acids with a C chain of 18 or 20 have low interfacial tension against mineral oil, but 
tall oil acids have too long a C chain for the tne solubilizing group, so that the in- 
corporation of oleic or linoleic acid is desirable. Neutralization of the acids causes 
cloudiness or separation, requiring the addition of large amounts of coupling agents 
in the case of degreasing compounds or soluble oils used with very hard water and in 
great dilutions, but for dry-cleaning soaps and in soluble oils used at higher con- 
centrations the amount of coupling agent required can be reduced by leaving one-third 
of the fatty acids unneutralized. Alternatively, if neutralization is carried out with, 
e.g, triethanolamine, a coupling agent is unnecessary. 

Mahogany soaps coupled with fatty acid soaps and free fatty acids form a valuable 
emulsifier for cutting oils, the former being of value in sludge dispersion and for pro- 
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tecting metal parts from oxidation. A substitute for mahogany soaps may be pre- 
pared by sulphonating lard oil, low titre tallow, or tall oil fatty acid with sufficient 
sulphuric acid to sulphonate only the unsaturated groups. Addition of a coupling 
agent, fatty acid potash, and oil yields a satisfactory clear product, after any necessary 
correction with oleic acid, potash, or coupling agent. Naphthenic acids or Alox 
(oxidation product of mineral oil containing various saturated fatty acids, higher 
alcohols, ketones, and aldehydes) are useful emulsifiers, the latter being of particular 
value with crude high-viscosity mineral oils. It has been found that the easily oxidized 
mineral oils—e.g., from Oklahoma or Texas—are more readily coupled than straight 
paraffin-base oils. For bacteria control, cresylic acid, mono- and polychlor-phenols, 
etc., may be added to the soluble oil. , 

For the manufacture of hand soaps (formules given), the use of pine oil as the base 
avoids the necessity for free fatty acids, while the substitution of part of the resin or 
tall oil by oleic acid increases the stability to hard water. A coupling agent may be 


necessary if more than 2-3% of perfumes are incorporated. Cc. L. G. 


515. Dry Cleaning Soaps. A. Treffler. Soap, December 1944, 20 (12), 36.—The 
formulation of dry-cleaning soaps of the soluble-oil type for removing moisture and 
soil during dry cleaning with solvents is discussed and suitable compositions are given. 
A method for the evaluation of dry-cleaning soaps by the peptization of lamp-black 
is also described. The soap generally consists of naphtha, fatty acid, alkali, alcohol, 
soap and water, and coupling agents, a high amount of alcohol being used to hold up 
water absorbed during use. Oleic and vegetable-oil fatty acids are preferred to 
stearic, as they require less alcohol and low titre fatty acids for coupling, and are not 
so easily precipitated by moisture on to the fibre. With Celanese fabrics a mixture of 
30 parts of a solvent with 100 parts of naphtha soap may be applied with safety, and 
for paint-spot removal mixtures of alcohol, benzol must be diluted with naphtha. 

The peptizing value of dry-cleaning soaps for oil and water-insoluble particles can 
be determined by adding lamp-black to a solution of the soap in naphtha, shaking, 
and noting the extent to which the lamp-black settles after varying periods of time. 
From experiments described it was inferred that oleic ecid soaps were preferable to 
linseed oil, fatty acid, or stearic acid soaps. » Qe Eon Be 


516.* Quenching Fluids. Anon. Petroleum, January 1945, 8 (1), 16-17.—The 
principal metallurigcal changes which take place during the quenching of steels are 
described and illustrated. The media commonly used are water, dilute soda solutions, 
brines, oils, and air. The merits and limitations of each are discussed. Curves show 
the relative cooling rates of steel specimens immersed in water and in oils, and effects 
of bath temperature on cooling rates. Tests applied to determine the suitability of 
mineral and other oils for quenching purposes are described, and suitable conditions 
for carrying out quenching and interrupted quenching outlined. The chief use of oil 
is for producing martensitic hardness with minimum distortion in high-alloy steels. 
Any tendency for tool steel to crack with oil quenching may be avoided by finishing 
off the cooling in air. R. A. E. 


517.* Insecticidal Sprays and Flying Insects. W.A.L. David. Nature, 17.2.45, 155, 
204.—It has already been shown that when subjected to insecticidal sprays of droplet 
size less than 10 microns in diameter, stationary insects are very much less affected 
than flying insects. This has now been confirmed by microscopic examination of the 
wings of flying insects after spraying, it being also shown that by far the greatest 
amount of spray is collected on the wings. If the wings of sprayed insects are removed, 
the 24-hr. kill is reduced by about 50%. Cleaning by the insects of heads, antenne, 
and wings from drops of spray may result in a poate effect through the 4 or a 
stomach poison effect by ingestion. Cc. L. G. 


Derived Petroleum Chemicals. 


518. Teepol X. A New Synthetic Wetting Agent and Detergent. A. V. Billinghame. 
Textile Manufacturer, October 1944, 70 (838), 451.—The properties and applications 
of a new synthetic wetting agent and detergent produced from petroleum in the U.K. 
are described. Data are given on the effect of varying concentrations of the product 
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on surface tension and interfacial tension between water and xylene, and wetti 
properties by the Draves test. The value of the product when used in hard water ig 
illustrated by photographs showing the lime-soap dispersion properties of the product, 
The applications of hee in dyeing, chlorination of wool, and other textile are 
are briefly discussed. Cc. L.G 


519.* Rise Recorded in Chemical Raw Materials from Oil. Anon. Oil GasJ., 16.12.44, 
43 (32), 110.—See No. 520. Cc. L. G. 


520.* Petroleum Chemicals. Anon. Ind. Eng. Chem., January 1945, $7 (1), 18.— 
According to a report issued by the U.S. Tariff Commission, the production of chemical 
raw materials from petroleum in 1943 amounted to 1,564,914,655 lb., of which sales 
accounted for 1,067,058,199 Ib., valued at $34, 435,706 (i.e., 3-2 cents per lb.). Pro. 
duction is made up as follows :— 

Cresylic acid, 13,915,900 lb.; naphthenfe acid, 17,341,192 Ib.; 1: 3-butadiene, 
103,091,279 Ib. (value 21-4 conte per lb.); ethylene, 166,224,385 Ib.; C, hydro. 
carbons, 394,620,200 Ib. ; C, hydrocarbons, 668,496,079 lb. : and all other products, 
201,225,630 Ib. 

It has been stated that 175 organic chemicals are produced from petroleum. The 
amount of ethyl alcohol produced from petroleum is equivalent to half the country’s 
pre-war requirements. In addition to the above figures, 90% of the production of 
164,000,000 gals. of toluene is estimated to have been produced from petroleum, 
Other hydrocarbons obtained from petroleum include ethyl benzene, isobutane, 
cumene, isoheptenes, iso-octane, butadiene, and isoprene. hid. 


Coal, Shale and Peat. 


521.* The Obtaining of Liquid Fuel from Shale by the Method of Thermal Solution. 
M. K. D’yakova, Bull. Acad. Sci. U.R.S.S. Cl. Sci. Tech., 1944, 258-274.—By the 
thermal solution process a conversion of as much as 95% of the organic matter of shale 
into liquid fuel is possible. The mechanism of the process, which consists in heating 
the shale with a solvent to a temperature of about 400° C. at a pressure of the order 
of 30 atm., is not yet clear. It is evident that cracking of the organic matter of the 
shale occurs, and such cracking may well be catalysed by the mineral portion of the 
shale, since this contains alumino-silicates. In the laboratory experiments described, 
seven samples of shale, typifying U.S.S.R. deposits and including both high- and low- 
sulphur shales, were investigated. The factors influencing the reaction were in turn 
examined and lead to the following conclusions : the size to which the shale is ground 
is not, within wide limits (0-3-5 mm.), significant. A considerable choice of solvent 
is permissible, such as anthracene oil, petroleum fuel oil, various shale oils, diesel 
fuel, hydrogenated shale tars, etc. Its physical properties should, however, be such 
that the liquid state is maintained under the reaction conditions; it should have good 
thermal stability and-be free from tar and asphaltic matter which would hinder the 
removal, by filtration at the end of the reaction, of undissolved material. Excellent 
solvent properties are shown by anthracene oil and by a shale-tar distillate of 220- 
370° C. boiling range. The use of the latter is preferable, since it makes the process 
self-contained. A 1:1 solvent: shale ratio is the best, and also makes the mixture 
of a pumpable consistency. Optimum conditions for the reaction are: temperature 
in the range 385-420° C., with a duration of 5-20 mins., and a pressure of 30-40 atm. ; 
the milder conditions are applicable to high-sulphur shales. On the seven samples 
examined an utilization of organic matter of 72-96% was obtained. 

A description is given’of a continuous pilot plant which was set up (capacity 30 kg. 
shale/hr.). On this plant extensive trials were carried out with one of the low-sulphur 
shales, containing 48% of organic matter. The solvent used was a shale oil cut of 
boiling range 220-370° C. (d38 0-933, viscosity at 25°C., 3-4° E. volatile to 300°C., 
48%). A mixture of equal weights of solvent and shale was processed at 425-430° C. for 
20 mins. at a pressure of 32-34 atm. Yields obtained were as follows: gasoline 39-3%, 
diesel fuel 2-9%, casinghead gasoline (recovered by absorption from the gas) 0-6%, 
pitch 30-2%, gas 8-8%, water (pyrogenic) 6-3%, and insoluble matter 84%. These 
figures, calculated on the organic content of the shale, show a utilization of this of 
91-7%. The solvent cut is regenerated and re-used. Separation of the insoluble 
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portion is effected by filtration from the extract on a filter press, after removal of 
fractions boiling below 220° C., the residue being then de-oiled by washing with shale 
naphtha. 

Tnepestion data are given on all the products, as well as details of the refining treat- 
ment of the gasoline. The finished re-run product had boiling range 69-185° C. (17% 
at 100° C.), octane No. 64, with 3 ml. T.E.L. 76. The yield of this on the original raw 
shale was 15-56%. A schematic material balance is also given. V. B. 


522." Thermal Solution—A New Method for Obtaining Artificial Liquid Fuel. M. K. 
D’yakova. Bull, Acad. Sci. U.R.S.S. Cl. Sci. Tech., 1944, 498-505.—‘* Thermal 
solution ’’ is the solvent extraction of solid fuels at temperatures such that cracking 
occurs. The yield of liquid products obtained is 3—5 times as great as that from retort- 
ing processes. Various solvents may be used, such as fuel oil, anthracene oil, gas oil, 
tetralin, ete. The proportion of soluble organic matter decreases with increasing 
carbonization (age) of the solid fuel, ranging from 80% in the case of peats down to 6% 
for anthracite coals. In the case of shale, on which most work has been done, the 
utilization of organic matter present is as high as 85-90%, compared with 35-45% for 
the conventional distillation process. A typical thermal solution process, applied 
to shale, is as follows. The shale (organic content 50-60%) is dried to a moisture 
content of 1-3% and ground to 0-2-0-3 mm. The material is then mixed (1: 1) with 
solvent (shale distillate of boiling range 220-370° C.), heated to 415° C., and transferred 
to a reaction chamber, where it is maintained for 20 mins, at 425-430° C. under a 
of 20-30 atm. The reaction product is freed from gas and products boiling 
below 225° C., and is then filtered to remove undissolved material. Typical yields 
(wt.) are gasoline (to 225°C.) 20%, casinghead gasoline 0-3%, diesel fuel 1-5%, gas 
45%, tar 15%. Hydrogenation of the latter will yield a further 12% of gasoline 
(figures are on original shale, containing approximately 50% of organic matter). 
The process is particularly applicable to peat. Using petroleum fuel oil as solvent 
(1:2) a conversion of 45% of the organic content of peat into gasoline/kerosine 
fractions is possible. V.. 5B. 


523.* British Research on Petroleum Substitutes. Part II. Direct Replacement : 
Colloidal Fuel. R.M. Bridgwater. Petroleum, January 1945, 8 (1), 2.—Reference is 
made to the research work on the preparation of colloidal fuels, which has been carried 
out : effects of particle size and concentration on rate of settling, the use of stabilizers 
in reducing the tendency of the coal particles to separate, and on the selection of suit- 
able oils for the purpose. It is pointed out that these so-called “‘ colloidal fuels ’’ are 
really suspensions of coal in oil, since the particle size of the pulverized coal used ranges 
from 1 to 64u, which represents the economic limit. 

The main potential advantages of the colloidal fuel are high thermal value per unit 
volume, ease of handling, and elimination of risk of spontaneous ignition if the specific 
gravity is over 1-00 and the product is stored under water. The results of practical 
trials are discussed. The number made is limited, but indicate that such fuels can be 
burned satisfactorily with the same equipment as for oil fuel. However, a larger com- 
bustion space is needed, or additional air must be supplied at the appropriate point, 
slagging of ash rhust be avoided, and provision made for ash removal. The fuel is 
thus more suitable for merchant than for naval vessels. In view of the limited 
stability of fuels prepared to date, development depends on the interest displayed by 
potential users. A revival of interest in colloidal fuels has occurred in the U.S. as a 
result of oil shortage on the western seaboard. R. A. E. 


Miscellaneous Products. 


524 of Plastics. H. Barron. Brit. Plastics. Part II, October 


Aspects 
1944, 16 (185), 460; Part III, February 1945, 17 (189), 56.—Methods are given for the 
estimation of a wide variety of synthetic resin and other base materials in plastics 
including plasticizers, lubricating materials, etc., e.g., phenol, cresol, formaldehyde, 
aniline, furfural, urea, thiourea, cellulose acetate, acetobutyrate, and nitrate, camphor, 
polystyrene, acrylic, and methacrylic esters, polyvinylchloride, dibutyl phthalate, 
tricresyl phosphate, calcium stearate, and white lead. Cc, L, G, 
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525. A New Market for New Chemicals. Wet Strength Paper. K. W. Britt. Chem, 
Ind., November 1944, 55 (5), 734.—A large potential market is considered to exist for 
synthetic resins in the treatment of packaging paper to improve the wet strength, 
While some papers are difficult to wet, in particular waxed or asphalted paper, all 
lose 90%, and over of their dry strength when thoroughly wet. This can be reduced 
to below 50% by incorporation of 2% of a synthetic resin°or 1% of dimethylol urea, 
Three main methods of application are used: (1) impregnation of the paper sheet, 
(2) incorporation into the stock of a special resin such as melamine-formaldehyde which 
can be absorbed on to the fibre without alum, and (3) impregnation of the paper or 
incorporation into the stock of a partly polymerized urea—formaldehyde composition 
with a catalyst followed by curing by heat or storage. The treatment may affect the 
absorbency, softness, bearing strength, and folding strength, depending on the type and 
quantity of product used, while the resins may be affected by hydrolysis. Some 
improvement in the above directions is likely to take place. It is estimated that in 
the U.S. the potential market for wet strength paper is about 12 million tons, but the 
treatment in question represents a rather substantial added cost which may be difficult 
to justify for all applications. ~ C. L. G. 


526.* Palm Oil in the Steel Industry. Anon. Petroleum, December 1944, 7 (12), 224. 
A summary is given of an article by R. P? Dunmire in Iron and Steel Engineer, 1943, 
20 (1), 55.—The production of palm oil is described, and the properties and com. 
position of the Belgian and Sumatra products are given and discussed. In the cold 
rolling mill, the palm-oil supply and return tanks are placed in the basement below 
the mills and the oil supplied topthem at about 165° F. to ensure fluidity. The sheet 
from the hot-strip mill and pickling operations runs through a palm-oil bath, partly 
to inhibit corrosion and partly to form an initial film of oil on the work when it enters 
the cold mills where more palm oil is fed on to the sheet. Excess oil and cooling water 
drop into gutters and return to tanks in the basement, where the oil rises to the surface 
as a sludge containing 30-60% of water. In the hot-dipping process of tin plating, 
iron or steel sheet is passed through a bath of flux, and then through molten tin, the 
surface of which is covered with palm oil, which is therefore subject to a temperature 
of about 470° F. with consequent rapid deterioration. 

The causes of deterioration of the oil are discussed, and the properties of used oils 
are shown in comparison with the original oil. The used oil is treated by a new process, 
which is described. W. Hi. C. 


527.* Control of Red Spider Mites. A. C. Simpson. Nature, 24.2.45, 155, 241.— 
Following reports from the U.S. of the value of 2 : 4-dinitro-6-cyclohexylphenol for 
the control of mites on citrus, cotton, and hops, tests have been carried out in this 
country on hops and greenhouse tomatoes. Hops were treated with (a) dusts (two 
eer. and one kaolin base) and (b) aqueous suspensions containing 1% of the 
hexylamine salt of 2 : 4-dinitro-6-cyclohexylphenol, the salt being less phytocidel 
than the original product. 4 lb. dust was applied to each plant, kills of 94-95% 
being obtained compared with 27% for flowers of sulphur. Similar high kills were 
obtained with the aqueous suspensions, compared with 65% for lime-sulphur. It was 
also found that the product was compatible with cuprous oxide, copper oxy-chloride, 
and nicotine, and was highly ovicidal. On tomatoes, good results were obtained with 
the dicyclohexylamine salt, the original product causing severe damage, as did dinitro- 


ortho-cresol. It was found that a wetting agent was necessary to obtain satisfactory . 


cover of the foliage. Preliminary experiments with red spider on damsons have given 
similar promising results. Cc. L. G. 


Miscellaneous. 


528. Technical and Economic Status of Liquid Fuel Production from Non-Petroleum 
Sources. R. E. Wilson. Nat. Petrol. News, Technical Section 2, 6.9.44, 36 (36), R 
596.—Known domestic reserves of oil shale and coal both far exceed known domestic 
reserves of petroleum and natural gas. 4 

The increasing use by industry of hydrogenation, catalytic, and conversion processes 
will lead to a great accumulation of new information on methods and equipment 
applicable to coal-conversion operations. Gasoline from coal or the richer oil shales 
could be produced at only 5 cents per gallon above present costs from crude petroleum. 
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The conversion of petroleum residues into higher-grade fuels by cracking has increased 
their value as a crude substitute to within less than 2 cents per gallon of that of the 
crude in a given area. Eventually these residues will pass out of use if crude prices 
rise and they come into direct price competition with coal. 

Natural gas is @ most promising source of liquid fuel; but as reserves on heat- 
content bases are not quité as large as those of crude petroleum, the processes using 
gas will only help to “‘ stretch ’’ crude reserves an extra decade or so, rather than take 
their place. 

Other processes may come into use under local conditions of unusual supply or 
demand, or large transportation differentials before they are commercially feasible 
on a nation-wide scale. For instance, furnace oil made either from crude or natural 
gas in Texas, shipped by tanker, would be the economic household fuel in New England. 
The fermentation of agricultural wastes or other products to make alcohol has an 
economic future rather for industrial alcohol than as a motor fuel. 

As sources of raw materials for liquid fuel manufacture, oil-shales, tar-sands, and 
coal should supply needs for a thousand years, and exploration in these fields is 
necessary. 

Close examination and guidance of any Government research programme are neces- 
sary. In the absence of profit motive, problems of national interest could be studied 
which a private concern could not justifiably undertake. Such Government research 
should be directed to the agricultural and forestry fields, and in making surveys of 
available raw materials. For instance, better information is required in the field of 
oil-shale regarding size, location, and average oil content of the more promising de- 
posits; and as for coal utilization, research and pilot-plant tests need to be carried out 
on the various processes as applied to different types of coal. German technological 
development in recent years should be studied, as should be the size, quality, 
and mining of tar-sands in the U.S. and Western Canada. Gasification, distillation, 
or extraction, in the ground, of solid bituminous materials should be investigated. On 
the other hand, Government research can be subject to political pressure, and another 
disadvantage of work organized by the State is the reluctance of industry to co-operate 
in a highly competitive field. The industries could, if the Government desired, set 
up an advisory committee of technologists to co-operate in a research programme, the 
designing of pilot plants, and guiding the work along practical lines. G. A. C. 


529.* Motor Vehicle Taxation. C. Ridley. Petroleum, 1945, 8, 18.—A discussion, 
written before the new tax rates were announced, of the 8S.M.M.T. proposals. It is 
recommended that private cars be taxed on capacity, public vehicles on seating, and 
goods vehicles on gross weight. Diagrams are given showing the advantage of the 
‘square ” engine as against the present British long-stroke type. The former type 
permits of larger water spaces round the valves, an advantage with the higher pressures 
attending the use of high-octane fuels. ¥. BB. 


580. European Petroleum Refining. H. Moore. Industr. Chem., 1945, 21, 53-55.— 
Post-war European requirements for refinery capacity will be about 30 million tons 
annually. The cost is estimated to be £3-4 per ton. Replacements will be at the rate 
of 10% per annum, thus ensuring a constant level of orders for the engineering a 
The possibilities for British manufacturers are discussed. F. 8. 


531. Progress of the Liquefied Petroleum Gas Industry in 1944. G. G. Oberfell and 
R. W. Thomas. Oil Gas J., 1945, 48 (35), 38-40, 105.—A statistical summary of the 
production and utilization of liquefied petroleum gases in the U.S.A. for the year 
under review. A table is included giving marketed production, total and by industries, 
since 1922, which shows that 1944 consumption at 785 million U.S. gallons was 16-5% 
above the previous year and 236% above 1939. Owing to the synthetic rubber and 
aviation gasoline programmes, the use of C, hydrocarbons has progressed much faster 
than that of the butanes which are currently required as feed for dehydrogenation and 
isomerization plants. It is suggested that this situation will be reversed following 
the end of the Pacific war. J. C. W.-M. 
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British Standard No. 1111: 1943.—Summary of British and American Standarj 
Specifications for Iron_and Steel. Pp. 132. British Standards Institution, 28, 
Victoria Street, London, 8.W.1. Price 12s. 6d net. 


This summary presents concisely in tabular form the details of the various 
specifications for Iron and Steel that have been issued by the British Standards 
Institution, and by American organizations (Society of Automotive Engineers, 
American Iron and Steel Institute, American Society for Testing Materials, War 
Production Board of America). 


British Standard Code 1041: 1943.—Temperature Measurement. Pp. 76. British 
Standards Institution, 28,-Victoria Street, London, 8.W.1. Price 12s. net. 


The temperature measurement code set out is issued for the convenience of 
engineers responsible for the control and testing of heat-using plant. A number of 
different types of temperature-measuring devices are described, together with the 
measurement of temperature in liquids, gases, and in the interior and on the surface 


of solids. 

British Standard Code B.S. 1042: 1943.—Flow Measurement. Pp. 64. British , 
Standards Institution, 28, Victoria Street, London, 8.W.1. Price 12s. 6d. net. Tee 


The purpose of this British Standard Code is to set out fully the conditions 
governing the design, installation, and use of standard pressure-difference devices 
for measuring fluid flow in pipes and ducts, in order to obtain consistent and generally 
acceptable results within a specified tolerance, from commercial instruments. 
The “‘ secondary devices,”’ or flowmeters, are not dealt with. 


Hardness Reducers in Drilling (Poniziteli Tverdosti v Burenii). By P. A. Rebinder, 
L. A. Shreiner, and K. F. Zhigach. Pp. 199. Moscow-Leningrad. 1944. [In | Si 
Russian.] 

This booklet is published under the auspices of the Colloid-Electrochemical 
Institute of the Academy of Sciences of the U.S.S.R. It is sub-titled ‘‘ A Physical- 
Chemical Method of Facilitating the Mechanical Disintegration ‘of Hard Mining ‘ 
Structures on Drilling.’”’ The publication deals with both the theory and the 
practical application of the subject ; among the more widely used hardness-lowerers le 
are the chlorides of sodium, magnesium, aluminium, sodium hydroxide and carbonate, 
lime and various soaps. The speed of drilling, as compared to that when water 
alone is used, is raised by 20-60%. A portion of a chapter is devoted to the use of 
such agents in the drilling of oil-wells. The work concludes with a table showing ( 
the practical effect of such additions in 136 cases. A bibliography of 58 references 
(mainly Russian) is included. © 


The Viscosity of Lubricating Oils at Low Temperatures (Vyazkost’ Smazochnuikh Masel 
pri Nizkikh Temperaturakh). Pt.I. By M. P. Volarovich. Moscow-Leningrad, 
1944. 112 pp. [In Russian.] 


This pamphlet is published by the Institute of Machine Operation of the Academy 
of Sciences of the U.S.8S.R. The present publication consists, in the main, of a 
review of published work on the subject. It is intended to present the author's 
own investigations in this field in Part II. The contents list indicates the ground 
covered. 


Chap. I. Introduction. 

II. Methods of investigation (capillary viscometers, torsion viscometers, 
setting points, pumpability). 

III. Anomalous viscosities of lubricating oils (anomalous viscosity and plasticity). 
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Chap. IV. Temperature-viscosity relationships of lubricating oils at low temperatures 
(extrapolation of viscosity values to low temperatures, experimental 
data on the viscosity of lubricating oils at low temperatures, synthetic 
lubricating oils, viscosity index, and the viscosity index of lubricating 
oils at low temperatures, the structure and viscosity of lubricating oils 
at low temperatures). 

V. The effect of additives on the viscous properties of lubricating oils at low 
temperatures. 


The booklet concludes with a bibliography of 153 references, the greater part of them 
to Russian publications. 


Methane, Its Production and Utilization. B. J.P. Lawrie. Pp. 66. London: Chap- 
man & Hall, Ltd. 1940. Price 6s. 


Describes the occurrence, production, and uses of methane gas, particularly as a 
fuel for internal-combustion engines. 


Thorpe’s Dictionary of Applied Chemistry. By J. F. Thorpe and M. A. Whiteley 
(Editors). 4th edition, revised and enlarged. Vol. VI. Glau-Inv. and Index to 
Vols. I-VI. Pp. xii + 611. London: Longmans, Green & Co. 1943. Price 
£4. 

This is the latest volume in the revised edition of this standard work, and contains 
many comprehensive articles in addition to a wide variety of topics treated in a 
succinct dictionary form. 


Technical Data on Fuel. By H. M. Spiers (Editor). 4th edition, revised and enlarged. 
Pp. xvi + 358. London: British National Committee, World Power Conference. 
1943. Price 12s. 6d. 

The data, presented with explanatory notes, cover a wide:range of subjects con- 
nected with fuel technology, and is arranged in the form of tables and charts to 
permit of ready application. Recognized experts in various branches of industry 
have collaborated in the preparation of the volume. 


Structural Design of Oil Tankers. By J. L. Adam. Pp. 32. North-East Coast 
Institution of Engineers and Shipbuilders, Newcastle-upon-Tyne. 1943. Re- 
printed from the Institution Transactions. Price 3s. 6d. 


Various structural arrangements adopted in modern tankers are examined 
critically so that their relative merits and demerits may be assessed. 


Lewis's Medical, Scientific, and Technical Lending Library. New Edition. Pp. 922. 
London: H. K. Lewis & Co., Ltd. Price, 12s. 6d. to subscribers, 25s. to non- 
subscribers. 


A complete catalogue to the end of 1943 on medical and scientific books available 
on loan from Lewis’s Lending Library. | 

In two parts—Part I: Authors and Titles, arranged alphabetically ; Part II: 
A classified index of subjects with names of authors. 


The Examination of Water and Water Supplies. 5th Edition, 1944. By E. V. Suckling. 
Pp. 849. (London: 8. & A. Churchill, Ltd.) Price 60s. 
Deals with the qualities required in water for dc tic and industrial purposes, 
inspection of water-works, and analysis of samples ; also purification and treatment 
of water. y 


AS.T.M. Standards on Petroleum Products and Lubricants. October 1944. Pp. 514. 
American Society for Testing Materials, 260 8. Broad Street, Philadelphia 2, 
Penna. Price $2 75c. (14s. 6d.). 


This latest compilation of all A.S.T.M. specifications, methods of test, and 


definitions pertaining to petroleum products includes some 80 standards, together 
with certain supplementary material. 
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In addition to the current report of the Society’s Committee D-2 responsible for 
most of the standards, there are certain proposed methods, for example, one on the 
saponification number of petroleum by electrometric titration ; proposed conversion 
tables for petroleum oils of metric tons to long tons and short tons. There is also g 
discussion on oil measurement; proposed methods of analysing petroleum 
sulphonates ; and a test for potential gum in aviation gasoline. 

The large numbers of test methods provide authoritative procedures for deter. 
mining the properties of a wide range of petroleum products, for example, acid heat 
of gasoline, aniline point, burning quality of various products, carbon residue, 
colour, distillation, specific gravity, knock characteristics of fuels, melting point, ete, 

Specifications are included covering fuel oils and gasolines, Stoddard solvent, 
various types of asphalt, etc. 

This book, which includes the emergency method of test for colour of 
motor fuel, and certain emergency provisions, can be obtained from A.S.T.M, 
Headquarters, and from the Institute of Petroleum, 26, Portland Place, London, 
W.1. 
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OILFIELD EXPLORATION AND EXPLOITATION. 


Geology. 


582.* The Future of Oil Finding. P.D.Krynine. Oil Wkly, 16.1.45, 116 (7), 26.—The 

problem of providing adequate oil supplies can be tackled by discovering new fields, 

and by increasing production from existing fields. These are long-term measures, 

but present shortage requires a quicker solution, involving measures which may be 
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uneconomic. The simplest methods are to increase drilling and to keep in production 
wells which would normally be abandoned. This means operation at a loss unless 
the price of oil be raised. 

Under normal conditions the future oil supply can be guaranteed at a reasonable 
price by improvement in the ability to find oil. 

Oil is an integral part of sedimentation processes, occurring mostly disseminated in 
rocks of all ages, while commercial concentrations cover only 1-3% of the areas under. 
lain by sedimentary rocks. 

Many oil-traps are not obvious “ structures,’ and apparently anticlines are not 
capable of concentrating oil in adequate amounts without a preliminary concentration 
through. up-dip wedge-belts of porosity. In addition, oil occurs in stratigraphic 
traps—petrologic oilfields in which oil is related to primary sedimentary processes, 
Many fields are of this type, as in Pennsylvania, and little is known about locating 
them other than by random drilling. Some geophysical or geochemical method might 
point to such fields directly, though this is a remote possibility, or fundamental laws 
of oil accumulation and the pattern of these petrologic fields might be worked out to 
give criteria for their discovery. This requires a thorough understanding of the 
principles of sedimentology. 

Sedimentary rocks are a mixture of chemical and detrital end members and originate 
along three main lines—the quartzite-limestone series, the greywacke series, and the 
arkose series. Oilfields can occur in each one of these major rock series, but are 
generally connected not with the predominant normal rock type but with certain, 
rather infrequently found, and abnormal types, termed sedimentary end-phase con- 
centrates. These abnormal sedimentary processes leave in the rock many imprints 
besides producing oil. Search for these may be on a petrographic basis through a 
detailed study of drill cores, or by geophysical methods. 

Sedimentary rocks have at least 93 basic inorganic properties or parameters, 25 of 
which are exhibited by the constituent particles, 33 by the rock aggregate (e.g., 
porosity), and 35 by the rock formation (bedding). Each of these properties varies 
widely, but in oilfields a féw vary in only a limited manner, and these are the 
properties .of value in oil-search. This involves exhaustive studies and becomes 
especially important when structural methods fail. 

Petrographic methods can also be applied in the producing stage, whether primary 
or secondary, for porosity, permeability, yield, retentivity, the behaviour of electrical 
logs, etc., are controlled to a large extent by the texture and composition of the 
reservoir. The reservoir rock is not merely an inert framework of silica particles, but 
often reacts vigorously with fluids, both connate and especially introduced. 


G. D. H. 
533. for Oil and Gas in Georgia. G. Peyton. Oil Gas J., 23.12.44, 48 (33), 
62; World Petrol., Feb. 1945, 16 (2), 54.—The Coastal Plain of Georgia covers nearly 


half the State, and has Cretaceous to Recent rocks. Leasing, geophysical prospecting 
and wildcat drilling were at a peak in 1944. Spasmodic work has gone on for 30-35 


years, but only in 1938 was the first adequate test drilled; two dry holes were © 


bottomed in granite at a little over 4350 ft. Shallow tests in Clinch and Montgomery 
Counties had oil and gas showings at 400, 900 and about 1000 ft. Wells in Dougherty 
County have shown over 5000 ft. of sediments. In 1943 a well drilled to 6320 ft. in 
Early County stopped in a hard quartzite, probably of Paleozoic age. A well in 
Wayne County is reported to have shown oil at less than 1900 ft. A number of dry 
wells were drilled during 1944. 

The thinnest sedimentary section in the Coastal Plain seems to be over what may 
be a granite ridge running from Echols County northeast through Clinch and Pierce 
counties. Here the thickness may be under 5000 ft. To the south, Pennsylvanian 
or Mississippian formations have been found at about 5000 ft. To the west the 
beds thicken. 

A few tests have been drilled in the Palwozoic area near Rome, Floyd County, but 
there is little to encourage hope of finding oil there. G. D. H. 


534.* Six Wells Drilling in Florida: five to go below 10,000 ft. H.Gunter. Oil GasJ., 
23.12.44, 43 (33), 63; World Petrol., Feb. 1945, 16 (2) 56.—The first Florida wildcats 


were drilled in 1901, and up to 1939 more than 70 were drilled. In 1939 a 10,000-ft. 
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well was drilled. Eight wildcats were drilled in 1943, 7 to less than 3000 ft.; the 
eighth, at Sunniland, Collier County, reached 11,626 ft.and produced by pumping 
100 brl./day of 20° gravity oil with salt water. There is little gas. In six months 
output fell to 30 bri./day and salt water rose to 90% fluid pumped. Five wells, are 
being drilled in this area and | in the Panhandle. 

It is not easy to work out the subsurface geology of Florida from surface data. The 
oldest beds exposed are of Middle Eocene age, being porous and dolomitic limestone 
and even true dolomites. Overlying these is the Ocala limestone, an important 
aquifer. On the west flank of the Ocala uplift the Suwannee limestone of Oligocene 
age rests on the Ocala limestone. To the north the Ocala limestone is overlapped 
by the Miocene Hawthorn limestone and the Pliocene Citronelle formation. 

The Lower Eocene is represented by limestones. The Upper Cretaceous contains 
dolomites and dolomitic limestones with shale and sandstone beneath in the north. 
A well in.the northeast did not find Lower Cretaceous beds, nor did one on the south- 
eastern nose of the Ocala uplift. The Sunniland well encountered Lower Cretaceous 
beds consisting of limestone and evaporites. The Upper Cretaceous appears to over- 
lap a thick wedge of Lower Cretaceous. 

The main structural feature of Florida is a gentle doming. The dome is elongated 
N. 30° W.-S. 30°E. The structure is about 250 ml. long. There is an angular uncon- 
formity at the base of the Ocala limestone. Dips are gentle on the northeast flank of 
the uplift and along the northerly plunge. To the northwest there is the Appala- 
chicola basin, a pronounced structural depression with the small Chipley—-Marianna 
uplift on the northwest. South of the Ocala uplift the regional dip is 7 ft. per mile to 
the south-southeast. The 5000 ft. of Lower Cretaceous beds known at Sunniland 
must wedge out up-dip to the north. G. D. H. 


535.* Great Activity for Anadarko Basin in 1945. A. Gibbon. Oil Wkly, 6.1.45, 
116 (6), 20.—The efforts to test the oil possibilities of the Anadarko basin began in 
1943, and have given two Ordovician sand discoveries on its eastern flank. 

and expensive test wells are required. Most previous oil search has been east of the 
Nemaha granite ridge, an area by no means éxhausted. 

Only about one-third of the Anadarko basin is in Oklahoma. It is bounded on the 
south by the Wichita mountains, on the north by the Central Kansas Uplift, on the 
west by the Las Animas Arch, on the east by the southwest dipping homocline of 
central Oklahoma. The geology of the Anadarko basin is still comparatively unknown, 
for the surface rocks are not easy to map, and evaporites make geophysical inter- 
pretation difficult. Although other factors have delayed exploration of the Anadarko 


- basin in the past, shortage of equipment is now the obstacle. 


The Anadarko basin sediments are chiefly marine, of Cambrian to Permian age, 
with a thin cover of Mesozoic, Tertiary, and Recent. The average thickness of 
sediments is 10,000 ft.; maximum probably 15,000 ft. The deepest part is just north 
of the Wichitas. Considerablé drilling has been done round the edges of the basin. 
Few wells have been drilled within the area, and several have had oil showings. Around 
the edges many oilfields occur, yielding oil from Ordovician to Permian rocks, which 
underlie the Anadarko Basin. 

There are three important unconformities within the Anadarko basin, at the bases 
of the Pontotoc, the Pennsylvanian and the Chattanooga. 6. D. EB. 


536.* Explorations Being Pushed in Maturin-Monagas Area. Anon. Oil Wkly, 
8.1.45., 116 (6), 53.—Core tests have recently been drilled north and east of the 
Jusepin field, and a wildcat is being drilled west of Maturin, Venezuela. 
Seismic surveys are being carried out in the Cedeno district of Sucre State, some 
12 km. north of the Santa Barbara field, and tests are to be drilled to the west. 
G. D. H. 


587. Oil in Alabama. S. Lloyd. World Petrol., Feb. 1945, 16 (2), 52.—In Feb. 1944 
oil production was first obtained in Alabama, near Gilbertown, Choctaw County. 
About tert producers have been completed and 10-15,000 of Alabama’s 53,000 square 
miles are believed to have promising oil prospects. 

The Coastal Plain sediments thicken from zero at the northern outcrop to 12,400 ft. 
in Clarke County, 90 ml. from the coast, where a well was apparently bottomed in 
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Jurassic. It is possible that on the coast there are 18-20,000 ft. of —_ -Palxozoic 
sediments. Relatively little drilling has been done on the Coastal Plain 

The main structural feature is the Hatchetigbee Anticline, which runs southwest 
for,50 ml. from the Mississippi line. The anticline is 20-25 ml. across from northeast 
to southwest. The Gilbertown oilfield is on the northern flank, near the apparent 
axis, and is possibly associated with a fault running parallel with the axis. Ther 
are other smaller structures. 

The Tuscaloosa formation, which produces at Heidelberg, Sosladippl, is being 
mapped in detail in Alabama. 

Production at Gilbertown is from the Selma Chalk at pane ft. One well 
produces from the deeper Eutaw. The oil is heavy, and the wells are not large 

ucers. 

a the Paleozoic area of the north bituminous sandstones and limestones outcrop, 
and have been found in wells. There are numerous structures. Two short-lived 
, gas-fields have been found in this area, but no commercial oil production has been 
obtained. The possible producing sands have proved to have low porosity. The 
Fayette gas-field produced from the Pennsylvanian at 2200 ft. The edges of the 
Warrior Basin are obscured by a thin covering of Coastal Plain rocks. Geophysical 
work is needed to work out the structure of the underlying Palwozoic. There seems 
little object in drilling more than about 4000 ft. deep, although the Paleozoic area 
may yield small oilfields. G. D. H. 


538. Mississippi Oil Resources. W.C. Morse. World Petrol., Feb. 1945, 16 (2), 53.— 
In five years Mississippi has discovered oilfields at Tinsley, Vaughan-Pickens, Cary, 
Cranfield, Brookhaven, Flora, Eucutta, Heidelberg, Mallaliou, Gwinville, and Baxter. 
ville. There are three gas-fields—Amory, Jackson, and Bruinsburg. 

Amory gas-field produces from the Palwozoic at about 2400 ft. The Jackson dome 
gives gas from a formation which is possibly of Navarro-Selma age, and has pro- 
duced a little dead, heavy black oil. Like the Jackson dome, the Tinsley dome was 
discovered by purely geological methods, and produces from the Selma mainly, but 
also from the Eutaw and Tuscaloosa. Its cumulative production is about 75,000,000 
bri. The Vaughan-Pickens field produces from the Eutaw. 

Cary field was discovered geophysically and produces from the Jackson gas rock of 
the Cretaceous at 3275 ft. The faulted Cranfield structure was located geologically 
and checked geophysically. It yields oil from the Wilcox at 5880 ft., and the first 
well showed gas distillate in the Lower Tuscaloosa at 10,300 ft. The Brookhaven 
field produces from the Lower Tuscaloosa at over 10,000 ft. One well produces oil 
from the Jackson gas-rock at Flora. The Lower Tuscaloosa yields oil from a depth 


of 6660 ft. at Eucutta. The Heidelberg field produces from the basal Eutaw. Two, 


wells have been completed in the Lower Tuscaloosa at 10,522 ft. at Mallalieu. 
The Gwinville gas and distillate field produces from the Lower Eutaw, and Upper 
and Lower Tuscaloosa at depths between 7855 and 9250 ft. The Baxterville oilfield 
produces from the basal Tuscaloosa at 8690-8714 ft. and 8734-8744 ft. 
Twenty-two salt domes are known in Mississippi, and gas is produced from the basal 

Jackson and Cockfield of the Bruinsburg salt dome at depths less than 1000 ft. 
G. D. H. 


539.* Exploration Continues Too Low in November. L.J. Logan. Oil Wkly, 25.12.44, 
116 (4), 50.—There are indications that the 1944 total for exploratory wells will be 
only 4300, 700 below the Government goal of 5000. 27,000 completions are planned 
for 1945, against 24,000 in 1944, but the exploratory well figure is unchanged. Wild- 
catting is impeded by the inadequate crude-oil price. All costs have risen, and 
during the past two years it has become necessary to do more exploration and drilling 
to establish a given volume of reserves. 

While 1944 discoveries may exceed the 1943 total of abotit 750,000,000 bri., it is 
unlikely that they will offset this year’s heavy draft on reserves. 

During the first eleven months of 1944, 3982 exploratory wells were completed, 
17-4% more than in the same period of 1943. Drilling generally in 1944 has been 
26-6% above the 1943 level. 17-3% of the 1944 exploratory wells have been success- 
ful, against 18-8% in 1943. The year 1944 was relatively less successful in establish- 
ing new reserves by extending fields or finding new pay-zones than by opening entirely 
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new producing areas. New pay Saar, are up 42%, extensions up about 1%, 

and new fields up by 165%. Extensions of distillate and gas-fields have been com- 
tively numerous. 

Only a few discoveries of major importance were made in November. The Pickton 
discovery of Hopkins County, East Texas, will probably cover a large area and have 
several pay-zones. Oil is found in the upper Rodessa limestone at 7888-7896 ft. 
Commercial production has been found in Robertson County at Calvert. 

Important Bend limestone production has been found at Madden, Wichita County, 
North Texas. A new producing area in West Texas has been opened 10 ml. north- 
east of the Fullerton field, in the Clear Fork at 7080 ft. 

Deeper production has been found in the Big Sand Draw field of Wyoming. The 
Tensleep yields oil at 7285-7338 ft. The Embar at 7896-7060 ft. is also productive. 
The structure has 1300 ft. of closure. 4 ml. away a big gas-well was completed in the 
Frontier at 2917 ft. in 1928. Other fields in the Wind River basin may have deeper 
pay possibilities. 

Tables summarize the results of exploratory drilling in U.S.A. during November and 
the first eleven months of 1944, while the November discoveries are listed with ae 
data. G. D 


540. Search for Oil in the Chaco. Anon. World Petrol. Feb. 1945, 16 (2), 38.—The 
Chaco Territory of Paraguay is to be prospected for oil and exploited jointly by the 
Government and the Union Company of California. The area involved covers 54-58 
nillion acres. Seismic investigations are in progress. The area is devoid of known seeps. 
The western part of the Chaco is adjacent to producing areas in Argentina and 
Bolivia. Outcrops are unknown, and it is necessary to depend on seismic work for 
mapping structures and deducing the thickness of the sedimentary sections. 
G. 


541. Bolivia Proceeding with Program to Make Nation Self-sufficient in Oil. Anon. 
Oil Wkly, 11.12.44, 116 (2), 113.—At present Bolivia’s crude productién and refinery 
output fall far short of consumption needs, which have increased sharply. U.S.A. is 
providing the Bolivian Government with funds for oil development. The present crude 
production is 1300 brl./day, 300 bri. of which is exported to Argentina. A few wells 
are being drilled in the Sanandita, Camiri, and Santa Cruz area, where there are Middle 
Devonian 


Drilling is to be undertaken in the Saipuru field in 1945-46. Camatindi has three 


wells closed in, and may cover 2000 acres. Buena Vista has shown oil, but has not_ 


been developed commercially. In addition, there are promising prospects at 
Tatarenda, Santa Cruz, -where there is a large anticline with oil-seeps. In 1928 a well 
drilled to 3220 ft. found six gas-sands. 

The Bolivian fields produce at depths of 500-4800 ft., from beds of Lower Tertiary 
to Devonian age. The Saipuru field was discovered in 1924. The discovery well 
produced from the Tertiary at 500 ft., and had deeper oil- and gas-shows. The 


Camiri field was opened in 1927, and produces from several Devonian horizons, the © 


chief of which were at 3200-3300 ft. There are four flowing wells and a pumping well. 
The field may cover 5000 acres, and 29 wells are scheduled to be drilled in 1945-46. 

The Buena Vista prospect is on a pronounced fold marked by oil-seeps. In 1926 a 
well was completed at 3165 ft. with a potential of 250-500 bri./day, but there was no 
further development. Camatindi was discovered in 1929. Pays are found at 2350, 
4100, and 4800 ft. Sanandita produces from 2000 to 2100 ft., probably from the 
Triassic. There are 9 pumping and 3 flowing wells. The field has given over 
1,000,000 bri. 

The Bermejo field extends across the Bolivian—Argentina border. Oil is obtained 
from the Triassic at 2100-2200 ft., 2850-2900 ft., and 3600 ft. The field was dis- 
covered in 1927, and has 3 producing wells. 


Tables give current and cumulative oil production, refinery production, domestic 
consumption in 1943 and 1941, and the drilling schedules. G. D. H. 


542. Search for New Fields Intensified in Ecuador. Anon. Oil Wkly, 11.12.44, 116 
(2), 122.—No important oilfield discoveries have been made in Ecuador for 25 years, 
but during the war the production has been kept above 5000 bri/day. 
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In eastern Ecuador, Shell is drilling a wildcat in the province of Oriente, near 
Arajuno, on a site not easy of access. International Petroleum Company is drilling 
a wildcat near Rio Verde, on the Pacific concession, up the coast from Esmeraldas, 
Other wells are being drilled 40 km. west of Guayaquil, and 30 km. from Camaroneg, 
In 1943 the same company drilled dry holes in Daular, 10 ml. southwest of Guayaquil; 
at Cordero, 45 ml. northwest of Guayaquil; at Solano, 40 ml. east of Portoviejo; and 
on Puna island in the Gulf of Guayaquil. In 1944 a test was abandoned at Engunga, 
4 ml. southeast of Chanduy. G. D. H. 


543.* Cretaceous Formations in Canada. G.S. Hume. Oil Wkly, 25.12.44, 116 (4), 
36.—Northeastern Alberta is occupied by Pre-Cambrian rocks with Paleozoic beds 
outcropping on their western margin in the north. The regional dip is southwest, 
and younger beds appear in that direction. Over all the southern Plains there are 
no exposures of Lower Cretaceous, and their thickness and nature are known only 
from drilling. | In the foothills belt Lower Cretaceous beds are exposed, and these 
beds run northwest for about 900 ml. At and near the Athabaska tar-sand exposures 
Lower Cretaceous is seen in a relatively narrow outcrop. Hence little is known of the 
Lower Cretaceous over much of the area. 

In southern Alberta the Lower Cretaceous varies much in lithology and thickness. 
The basal sand produces oil at Taber, and this may be equivalent to the Sunburst 
sand of Montana, and the Dalhousie sand of Turner Valley. Small amounts of oil 
and gas have been produced from the Lower Cretaceous beds of Turner Valley. These 
beds of Southern Alberta are non-marine. It is unlikely that oil has originated in 
them, and Jurassic or Mississippian oil-sources have been suggested. The Lower 
Cretaceous sands are widespread, and if the oil is of Jurassic origin their functioning 
as reservoir rocks will depend on the distribution of Jurassic beds. Jurassic beds 
extend from Southern Alberta to north of the Peace River in British Columbia, but 
they thin rapidly eastwards and are not known in east-central or northern Alberta. 
However, in southern Alberta, Devonian or Mississippian beds may have contri- 
buted oil to basal Cretaceous sands. Mississippian beds are restricted to southern and 
western Alberta and to northeast British Columbia. 

The Lower Cretaceous stratigraphy in central and northern Alberta and north- 
eastern British Columbia differs widely from that of southern Alberta. The northerly 
areas have alternations of marine and non-marine beds. Hence source rocks may 
occur in the Lower Cretaceous. The Lower Cretaceous oil of the Wainwright- 
Vermilion—Lloydminster area and in the McMurray tar sands may therefore be of Lower 
Cretaceous origin. The sandstones of the Wainwright—Vermilion—Lloydminster area 
represent in part the shorelines of the Lower Cretaceous seas which provided marine 
sediments farther north. In the Wainwright—Vermilion—Lloydminster area the oil 
so far developed is in the upper 165 ft. of beds below the strictly marine beds, sug- 
gesting a Lower Cretaceous source. These fields are on structures of extremely low 
relief, with thin sands and heavy oil. There is a suggestion of thicker sands to the 
north. 

The oil impregnation of the McMurray tar sands is very variable, but the total oil 
content is extremely large. The sands are partly deltaic, and the bitumen is very 
viscous and slightly heavier than water. If this was its original state it could not 
have migrated far, but might have formed in the delta fringe, where marine and 
deltaic beds interfinger. The sand grains have a water film around them. The 
impregnation is richer at the outcrop than a depth. The oil cracks at relatively low 
temperatures and pressures, facts which are taken to mean that the oil is young. 
Hence, Lower Cretaceous origin is likely. However, some consider that the oil 
originated in the Devonian, and the impregnation of the lower part of the McMurray 
is higher than in the upper part. The greater density than water may explain this 
condition. To the southwest Mississippian, Triassic, and Jurassic beds occur, but 
there is no increase in richness of McMurray impregnation in this direction. More- 
over, long-distance migration does not seem probable. 

Thus the Lower Cretaceous of northwest Alberta and northeast British Columbia 
seems to offer opportunities for the formation and retention of oil. G. D. H. 


544. War Advances Development in Northwest Canada. C. T. Fillan. Oil Wkly, 
11.12.44, 116 (2), 92.—The Norman Wells field was discovered in 1920, near oil and 
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gas seepages. There are now 54 wells in a developed area of 3700 acres. Production 
is from a large lens of porous reef limestone. Similar conditions are considered 

bable intermittently in a belt running W.N.W.-E.N.E. 

Several large anticlines have been noted between the Beatton and Prophet rivers, 
west of the Alaskan highway. Suitable reservoir rocks have been found. There are 
seepages near the confluence of the Dease and Liard rivers in British Columbia, and 
many large anticlines in Tertiary and Cretaceous sediments in the Mackenzie — 
basin. G. D. 


Drilling. 


545. Mud Treatment and Programme Become Integral Part of Sound Drilling 
Practices. E. R. Albert, Jr. Oil Wkly, 4.12.44, 116 (1), 30.—Careful selection of 
mud-water is considered very important in drilling. Tabulation of extensive data 
on waters is presented and studied in some detail. 

Practices to be adopted to avoid blowouts, cave-ins, and other troubles are dis- 
cussed, with typical examples as illustrations. Difficulties met and overcome in® 
different fields are discussed. In conclusion, it is believed that consideration of the 
following points will result in increased drilling efficiency and reduced costs : (1) careful 
selection of all make-up waters; (2). keeping hole filled when making trips; (3) pre- 
venting enlarged shale caves by low water loss muds and/or drilling with drill pipe in 
tension opposite sections; (4) using good judgment in the mechanics of coming out 
of the hole prior to coring, drill-stem testing, and electric-logging. A. H. N. 


546.* Three Miles Down with Medium-Duty Equipment. E. Sterrett. Oil Wkly, 
2.1.45, 116 (8), 16.—A new record set for depth of wells is 16,246 ft., the depth of well 
KCL 20-13 of Standard Oil Co. of California. This is 967 ft. deeper than the last 
record depth of Phillips Petroleum Co.’s Ada Price No. 1 in Texas. The equipment 
and practices used are described. A great number of photographs are also given in 
this issue of Oil Weekly, describing this feat. A. H. N. 


547.* East Pauls Valley Pool Presents Study of Modern and Completion 
Practices. P. Reed. Oil Gas J., 13.1.45, 48 (36), 58.—The East Pauls Valley pool 
development in Garvin County, Oklahoma, presents an opportunity for observing the 
application of modern practices for an area where wells are drilled to depths seldom 
below 3100 ft. Because of the unusual and irregular nature of formations it is a 
general practice there to treat each well as though it is a wildcat. In the drilling of 
nearly all the wells two to five cores and drill-stem tests are taken. a 
ment and methods, as well as completion practices, are described. H.N. 


548.* Provision of Drilling Sites Poses Difficult Engineering Problems in Louisiana 
Field. N. Williams. Oil Gas J., 20.1.45, 48 (37), 72.—Local difficulties encountered in 
a Louisiana field are discussed. The field is locatéd in the condemned spillway of the 
Atchafalaya River flood basin, where water rises to a depth of from 3-4 ft. above 
normal ground level during flood seasons, lasting from 4 to 5 months each year. 
Entirely isolated from roads, it is serviced by boats through adjacent navigable 
streams and dredged canals, in which the water level drops as much as 18 ft. below 
the normal ground surface during periods of low water. Ground conditions during 
low-water seasons are-such that mat foundations could be used for standard land-rig 
operations. However, the periodic overflows prevent this and make necessary the 
elevation of all structures above the anticipated high-water level. Also, sedimentation 
is very rapid. During a single overflow as much as | ft. of silt has been deposited. 
Within the past 11 years the average ground level where the field is now located has 
been raised more than 7 ft. by silt depositions. Methods used to overcome these 
difficulties are given. A. H. N. 


549.* Mechanical Drilling-Time Recorder Improves Efficiency. P. Reed. Oil Gas J., 

20.1.45, 48 (37), 80-82.—The recording instrument itself of a geolograph installation 
may be placed at any point that is convenient, such as a location near the draw-works, 
in the doghouse, or at a short distance from the derrick in the geologists shack or 
trailer. The recording is done automatically and continuously on a strip chart 
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similar in size and shape to a geologist’s log. This geolograph chart or log is marked 
to indicate 5-minute intervals in a 12-hour period, and is turned on a drum operated 
by a clock mechanism. Two parallel records are kept on the geolograph chart, 
one by a pen which makes a mark at an angle to the left each time a foot has been 
drilled ; the other makes a mark at right angles to the right side whenever the bit is 
raised off bottom. By referring to the time-scale in the geolograph log, it is possible 
to tell how long it took to drill each foot and the time of day each foot was dug. A 
meter on the geolograph shows the depth at all times. A running check is maintained 
with the pipe tally. When and how long the bit has been off bottom can also be 
observed. Space is provided on the geolograph chart or log for recording notations 
by driller, geologist and engineer regarding weight, mud, formations, ete. Since the 
rate of drilling quickly reflects changes in the nature of formations, this chart is 
useful as a continuous log made automatically while the well is being drilled, which 
gives many data in more detail than can be obtained by other means. A graphic 
record is also made of such items of drilling operations as round trips, connections, and 
, Shutdown time. The use of such a record to the driller is described. A. H.N. 


550. The Trend in Portable Drilling Equipment is toward Added Power, and Greater 

Flexibility of Control. J.Moon. Petrol. World, 21 (12), 51-53.—A number of portable 

rigs are briefly described, and the chief point of interest in each rig is brought out. 
A. 


H.N. 
Production. 


551.* Gas Drive Mechanism in Secondary Recovery. R. J. Day and 8S. T. Yuster. 
Oil Wkly, 1.1.45, 116 (5), 24.—A detailed account, fully illustrated by graphs, of 
data obtained on oil recovery by gas. The following conclusions are reached : It 
has been found that the driving gas first appears at the producing end at very high 
oil saturations (approximately 95%), thus indicating, at best, a very diffuse flood 
front. This was followed by production of oil in the form of segments or slugs inter. 
spersed between bubbles of gas. Along with this, and directly following, the oil is 
moved in the form of a film by the action of the gas-stream, which subsequently leads 
to the formation of the oil-fog. Accompanying the movement of air through the 
formation is the process of evaporation of the lighter ends and their entrainment in 
the gas stream. This increases as the volume of gas put through increases. Owing 
to the nature of the oil used in these experiments, nothing could be said concerning the 
effect of a dissolved gas drive such as occurs in flush production. Even assuming 
that this had taken place initially, the overall picture just portrayed should not be 
changed to any great extent. 

It has been shown that an increase in pressure gradient results in a greater ultimate 
recovery, @ faster recovery, with the use of less gas. A linear relationship seems to 
exist between the saturation and the logarithm of the gas volume necessary to reduce 
the saturation. It is thus possible to predict the volume of gas necessary to go from 
one saturation to another. It also appears that this relationship is dependent upon 
the pressure gradients employed, the permeability, and the viscosity. Numerous 
other factors will doubtless be found that will also effect the relationship, as the subject 
is perused. A greater ultimate recovery at a faster rate with the use of less gas is 
obtained from higher permeabilities. Finally, the production rate is faster and less 
gas is necessary for the recovery of less viscous oils. In the range of viscosities found 
in Pennsylvania crude, the volume of gas necessary for production, at any given 
saturation, is approximately proportional to the viscosity. . H. 
552. California’s First Condensate Plant Approaching Peak Operation. I. B. Funk. 
Petrol. World, 41 (12), 41-43.—This plant is working at present very near its maximum 
capacity of 50,000 m.c.f. per day. The wells are each connected to the plant through 
@ separate line, and tie in to a general manifold. They are so connected that each 
individual line may be used for flowing the well to the plant, or for returning the dry 
gas to the well. All controlling of the condensate and gas-flow is handled by means 
of valves at the manifold. Each gas-line is equipped with a meter, and all lines are 
so connected that the stream may be passed through an oil and gas separator, whereby 
each well’s flow may be turned through individually, the amount of oil and gas deter- 
mined, and samples taken for quantity and quality of the oil and the gasoline content 
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or royalty settlements. The gas is reduced in pressure in stages to 2000 Ib./sq. in., 
800 lb./sq. in., 300 Ib./sq. in., and 75 Ib./gq. in., and scrubbed at each stage. The 
lean gases from the 2000 and 800 Ib./sq. in. absorbers are recompressed to 4000 Ib. /sq. 
in. and reinjected. A. H. N. 


553.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 9. 
of Electrie-Log Data. P.J. Jones. Oil Gas J., 30.12.44, 43 (34), 270-273.—Probably 
the first step in the application of electric-log data to production is to check the 
reliability of the resistivity recorded on an electric log. The next step may be an 
estimate as to the top and bottom of the pay in a given well and reservoir. The 
bottom of a pay may be water contact or a gas contact. Deductions for non-pay 
within the interval between the top and bottom of a pay can amount to a sizable 
fraction of the interval. Non-pay may be more resistant or less resistant than pay 
A dense non-pay having a high resistivity is sometimes mistaken for pay. The more 
important criteria for distinguishing pay from non-pay are discussed. A procedure 
for estimating interstitial water for the pay found in a well is considered in detail. 

A. H. N. 


554.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 11. Com- 
position and Physical Constants of Hydrocarbons. F. J. Jones. Oil Gas J., 13.1.45, 
48 (36), 64.—An extensive knowledge of hydrocarbons is not essential in production. 
But a knowledge of the rudiments on the composition of natural gas and oil is helpful. 
These are briefly discussed. Physical constants of hydrocarbons are used in estimating 
gas-oil ratios, grains/million content of a gas, barrels of condensate in a million cubic 
feet of gas, and many other material balance calculations in general. The constants 
commonly used in production for hydrocarbons, and for the impurities found in 
hydrocarbons, are given in terms convenient for field purposes. The application of 
the constants will be illustrated in later articles. A. H.N 


555.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 12. Molal, 
Wesht, and Volume Oonsumetion. P. J. Jones. Oil Gas J., 20.1.45, 48 (37), 64.— 
Hydrocarbon analyses are commonly reported by components through hexanes. 
Heavier components, if present, are usually lumped together and reported as heptanes 
plus. The specific gravity and molecular weight of the heptanes plus component are 
required for the purposes of material balance calculations. Small quantities of 
impurities may be included with methane ; if significant quantities are present, they 
are considered as separate components. In practice, compositions are expressed on 
a molal and liquid volume basis. The various steps in converging from one basis to 
any other basis are illustrated by examples. If the production from a well is 
through a separator, and the separator liquid and gas are metered and analysed, the 
gas and liquid can be recombined to obtain the composition of the production. If the 
separator liquid is not metered, its volume can be estimated from the ee of 
the corresponding stock-tank liquid. H.N. 


556.* Varied Pumping Problems in the Seminole Area. C.-D. Borland. Oil Wkly, 
1.1.45, 116 (5), 36.—Specific troubles met in pumping wells in the Seminole Area are 
discussed. These include problems due to limited fluid volumes, gas, ne and 
other deposits, sucker-rod failure, crooked holes, and sand. 


557.* Water-Injection Wells and their Behaviour. Part I. 8S. T. Yuster and J. C. 
Calhoun, Jr. Oil Wkly, 18.12.44, 116 (3), 28.—Equations are developed for the flow 
of water underground, based on Darey’s law of flow of homogeneous fluids in porous 
media, The equations are then used to study various patterns of well spacing and 
other variables of water injections. No conclusions are reached; a second part will 
conclude the studies. Examples are worked out completely for ate 4h and 


heterogeneous sands. - A. H. N. 
558.* Water-Injection Wells and their Behaviour. Part II. 8. T. Yuster and J. C. 
Calhoun, Jr. Oil Wkly, 25.12.44, 116 (4), 44.—The examples worked out in the first 


part are followed by others for computing quantities of water injected and power 
used, Certain erroneous steps, or approximations, are pointed out. The long study 
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is summarized as follows : (1) a method has been developed for predicting the behaviour 
of a water input well combining the equations for radial encroachment with that of the 
steadied rate for various patterns; (2) the graphs obtained have general application, 
and can be corrected for such variables as permeability, pressure, sand thickness, and 
porosity to give the cumulative volume &nd rate of input as a function of time ; (3) 
using this method, the standard water-flooding patterns were compared on a constant 
well density basis, and the seven-spot was found to have the following advantages; 
(a) the largest number of inputs and the fewest number of producers/unit area; 
(6) lowest flood-out time; (c) fairly low steadied input rates, which, when coupled § ®t! 
with the behaviour listed under heading (6), means low water-oil ratios; (4) water eno 
requirements on a lease may be predicted using this method of analysis; (5) power § Pre 
necessary for water injection can also be predicted. A. H. 


559. Control and Detection of Reservoir Gas Movement in Pressure Control Operations. | ‘{*’ 
N. Van Wingen and E. P. Valby. Oil Wkly, 27.11.44, 115 (13), 32. Paper Presented at 
before California Natural Gasoline Association.—Methods in use and proposed have § ® 
been to add gases, called tracers, foreign to the hydrocarbons in known proportions 
to the injection gas. By determining the amount of tracer in the gas produced by en 
surrounding wells, it is possible to calculate the amount of injected gas being produced. f° 
The tracer can be added to the low stage intake of the compressor, in which case all Tu 
the injected gas will contain the tracer. However, in some cases it may be desirable tal 
to add the tracer into the gas going to only one injection well. This would mean 10 
introduction at high pressures, in some cases over 3000 and up to 4500 Ib./sq. in. ta 
Periodic testing of the produced gas at frequent intervals to determine the amount of mm 
the tracer would be needed to show how much injection gas is present in the gas T 
produced. Typical results from such practice are given. Carbon monoxide is used lo 
in one field. Another suggested means has been to use mercaptans as a tracer. of 
These compounds have a very distinctive odour, even at a low concentration of one co 
part in one billion parts of air. The quantity of mercaptan can be determined by a 
chemical means; however, they have boiling points in the range of the butanes and af 
heavier portion of the wet gas, and are also soluble in crude oil, so that it might be m 
necessary to test the trap fluid as well as the wet gas to determine the amount of th 
mercaptans in the well effluent. In one case where ethyl mercaptan was used, the ¥ 
odour was noticed in the production from edge wells where injection gas was not 
expected by evidence of no increase in gas-oil ratios. It is thought that the mer- 5 
captans diffused through the oil-sands to the outer edges of the reservoir. If so, and § 
also because of its obnoxious odour, the use of mercaptans for tracing injection gas is 
not advisable for continued use. It might be suitable for a single test in small 
quantities. Nitrogen, helium, and carbon dioxide have also been used. Another 5 
method uses the gas cap and dark oil effluents from the wells for measuring the 
migration of gas. This is briefly described and is to be described in greater 7 n 
later. A. H.N. 


560.* Utilization of Salt Water in Ilinois Oilfields. S. F. Peterson. Oil Gas J. | 
13.1.45, 43 (36), 69.—The author advocates that salt water produced with the oil 

should be returned to the formation. Such a procedure will help restore reservoir 
pressure ; wash the residual oil from the stratum, and force it up the structural dip, f 
where it will accumulate at the well-bores. At present there is no better method 
known than to use salt water for this flushing and driving purpose. It is generally 1 
conceded that when an’ oil-pool has reached the depletion stage and is ready for 
abandonment, between 50 and 75% of the oil still remains in the producing formation. 
It is argued that salt water returned to the forfhation would drive this remaining oil 

for further production. A. H.N. 


561. Acidizing Success in Northern Oklahoma. E. 8. J. Villines. Oil Wkly, 4.12.44, 
116 (1), 54-55.—One of the more recent outstanding developments in acidizing | 
services is the electric pilot, designed to make permeability surveys and selective acid 
treatments. In making a permeability survey the permeable zones of a formation 
can be located and their respective injection rates determined. From this information 
the pilot can again be used in making a selective acid treatment of the formation to 
direct and concentrate the acid into the desired portion of the pay-zone. The main 
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reaction of acidizing is explained, followed by a study of acidizing in Oswego, Dutcher, 
and Hunton limes in North Oklahoma. A. H. N. 


562.* Method of Closing Off Sand Channels. F. R. Cozzens. Oil Wkly, 
8.1.45, 116 (6), 30.—Near the end of secondary recovery by gas drives large quantities 
of gas may bypass oil through open channels. There are now available as spoil for 
sand-plugging pwrposes some 30 different materials, each capable of doing a fairly 
satisfactory closing job, providing it reaches the proper zone and can be forced far 
enough into the sand so that the plug will not be destroyed by back-flow when normal 
pressuring is resumed. The nature of the agent used is dependent on the type of sand, 
but generally the big problem is to seat the plug properly. The average air-pressuring 
equipment alone is seldom capable of doing this, and unless the operator is especially 
favoured by luck, he usually finds it necessary to cause a certain degree of collapse or 
a breakdown in the walls of the channels themselves before a plug can be safely 
anchored. Blasting the well face can be used. 

The blasting method of channel closing is carried out by first treating input wells, 
and best results are obtained when done as soon as possible after by-passing has become 
troublesome. The well to be treated is blown-off and left open until pressure recedes. 
Tubing and pressuring equipment are then removed, and accurate measurements are 
taken from bottom of casing to base of shot-hole. If the well has a sand-column of 
10 ft. or more, with a shot-hole of average dimensions, a torpedo shell or similar con- 
tainer is loaded with 15-20 lb. gelatin extra L.F., and usually of 90% strength. In 
most cases 4 X 16-in. gelatin cartridges are used, being placed end to end in the shell. 
This pack, containing a No. 8 electric blasting cap attached to a copper wire line, is 
lowered down the casing to a point about midway between bottom of casing and base 
of shot-hole. The shell is suspended at that point, the wire line insulated, and all 
connections wrapped in waterproof tape. After the pack of explosives has been 
seated a slurry of finely pulverized native clay and water is prepared on the job, and 
agitated in a tank until the mixture is the consistency of soup. Enough of this 
material is inducted down the well to fill the shot-hole, and to extend 3-6 ft. up in 
the casing. After pouring is done the pack is exploded. The spoils are removed, the 
well cleaned, and the plug seated. A. H. N. 


563. Patents on Drilling and Production. R. S. Hyer, assr. to Sperry-Sun Well 
Surveying Co. U.S.P. 2,357,330, 5.9.44. Appl. 2.4.40. Whipstock assembly. 

A. L. Leman and G. E. Nevill, assrs, to the National Supply Co. U.S.P. 2,357,411, 
5.9.44. Appl. 12.2.42. Auxiliary flange for control heads. 

D. C. Bond, assr. to Pure Oil Co. U.S.P. 2,357,497, 5.9.44. Appl 4.6.43. Drilling 
mud. 

T. O. Smith, assr. to Odessa Chemical and Equipment Co. U.S.P. 2,357,599, 
5.9.44. Appl. 24.8.42. Methods of sweetening sour gas and preventing corrosion of 
oil-producing wells. 

W. V. Vietti and A. D. Garrison, assrs. to the Texas Go. U.S.P. 2,357,565, 5.9.44. 
Appl. 5.10.35. Method of drilling wells. 

H. H. Holmes and W. E. Lawson, assrs. to E. I. de Pont du Nemours and Co. 
U.S.P. 2,357,589, 5.9.44. Appl. 22.10.41. Oil-well filter. 

D. 8. Kaufman, assr. to Texaco Development Corpn. U.S.P. 2,357,660, 5.9.44. 
Appl. 28.5.43. Method of pumping oil. 

L..R. Leissler, assr. to Carl C. Cawthon and L. R. Leissler. U.S.P. 2,357,835, 
12.9.44, Appl. 20.7.42. Drilling bit. 

R. A. Phillips, assr. of one-half to M. L. Clopton. U.S.P. 2,357,907, 12.9.44. Appl. 
6.5.40. Retractable core taking device. 

P. B. Brown. U.S.P. 2,358,052, 12.9.44. Appl. 27.8.42. Are bit-point for rock- 
drills, 

J. R. Yancy, assr. to Gray Tool Co. U.S.P. 2,358,122, 12.9.44. Appl. 11.6.41. 
Wellhead equipment. 
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M. C. Bowsky, assr. to Lane Wells Co. U.S.P. 2,358,441, 19.9.44. Appl. 12.7.4], 
Inductive-capacitive electrical logging. 


I. A. Miller, assr. to H. C. Otis. U.S.P. 2,358,466, mm. Appl. 12.9.40. Well 
tool. 


A. B. Dismukes, assr. to Standard Oil Development Co. USP. 2,358,562, 19.9.44, 
Appl. 6.12.41. Acid-treating well. 


L. G. Howell, assr. to Standard Oil Development Co. U.S.P. 2,358,574, 19.9.44, 
Appl. 8.7.40. Gamma-ray well logging. 


A. W. Kammerer. U.S.P. 2,358,642, 19.9:44. Appl. 8.11.41. Rotary drill-bit. 


J. R. Yancy, assr. to Gray Tool Co. U.S.P. 2,358,677, 19.9.44. Appl. 8.9.42. 
Wellhead equipment, including back-pressure valve and removal tool. 


C. 8. Crickmer. U.S.P. 2,358,908, 26.9.44. Appl. 3.3.41. Well-swab. 


A. D. Garrison, assr. to Texaco Development Corpn. U.S.P. 2,358,920, 26.9.44. 
Appl. 27.11.41. Production of distillate. 


R. G. Taylor, Jr., assr. to The Guiberson Corpn. U.S.P. 2,358,944, 26.9.44. Appl, 
2.4.41. Surface operated valve for oil-wells. 

C. F. Teichmann, assr. to Texaco Development Corpn. U.S.P. 2,358,945, 26.9.44. 
Appl. 31.8.40. Method of determining the porosity and location of permeable forma- 
tions in oil-wells. 

B. Henderson. U.S.P. 2,358,974, 26.9.44. Appl. 7.4.41. Pumping unit. 

R. Warren, assr. to Houston Oil Field Material Co. U.S.P. 2,359,067, 26.9.44. 
Appl. 21.10.40. Orienting apparatus for wells. 


E. Merten, assr. to Shell Development Co. U.S.P. 2,359,147, 26.9.44. Appl. 
19.10.42. Hydraulic drilling device. 


H. Brown and H. 8. Ribner, said Ribner assr. to said Brown. U.S.P. 2,359,894, 


10.10.44. Appl. 10.2.41. Well-logging method and apparatus. 


C. R. Dale. U.S.P. 2,360,041, 10.10.44. Appl. 26.6.43. Apparatus for sub- 


surface pressure determinations in wells. 
~C. L. Walker. U.S.P. 2,360,088, 10.10.44. Appl. 23.11.42. Drilling tool. 


W. A. Clark, assr. to The Texas Co. U.S.P. 2,360,200, 10.10.44. Appl. 8.9.41. 
Method for gravel packing. 


F. P. Ausburn-and C. C. Winstow. U.S.P. 2,360,311, 17.10.44. - Appl. 19.4.41. 
Cementing tool. 


E. H. Dickenson, assr. to Ingersoll-Rand Co. U.S.P. 2,360,318, 17.10.4. Appl. 
27.4.44. Supporting device for rock-drills. 


L. H. Bailey and W. Ludwell Owen, Jr., and W. L. Owen. U.S.P. 2,360,327, 


17.10.44. Appl. 22.1.42. Production of mud-laden drilling fluids. 


D. C. Bond, Assr. to The Pure Oil Co. U.S.P. 2,360,544, 17.10.44. Appl. 29.5.43. 
Drilling mud. 


M. H. Halderson, assr. to Phillips Petroleum Co. U.S.P. 2,360,561, 17.10.44. 
Appl. 30.12.40. Control for oil-well pumping equipment. 


B. E. Parrish. U.S.P. 2,360,577, 17.10.44. Appl. 15.6.40. Swab rubber. 


F. J. Toth and D. 8. Nutter, assrs. to Shell Development Co.’ U.S.P. 2,360,742, 


17.10.44. Appl. 8.3.41. Apparatus for determining production potentials of oil-wells. 


W. J. Weiss, assr. to The Texas Co. U.S.P. 2,360,992, 24.10.44. Appl. 14.8.41. 
Oil-base drilling fluid. 


H. 8. Cole, Jr., and E. R. Filley, assrs. to The Texas Co. U.S.P. 2,361,012, 24.10.44. 


Appl. 12.9.42. Method of storing oils. 
M. Schlumberger, assr. to Schlumberger Well Surveying Corpn. U.S.P. 2,361,064, 
24.10.44. Appl. 29.12.42. Depth measuring apparatus. 


O. Hammer, assr. to Security Engineering. Co. Inc. U.S.P. 2,361,094, 24.10.44. 
Appl. 9.5.41. Setting tool for use in wells. 
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J. J, Grebe, assr. to The Dow Chemical Co. U.S.P. 2,361,194, 24.10.44. Appl. 
28.8.40. Apparatus for treating wells. 


J. J. Grebe, assr. to The Dow Chemical Co. U.S.P. 2,361,195, 24.10.44. ‘Appl. 
28.8.40. Method of and apparatus for treating wells, 


J. G. Campbell, assr. to Ralh H. Fash. U.S.P. 2,361,261, 24.10.44. Appl. 9.10.40. 
Method of detecting the penetration of an oil-bearing horizon. 

A. M. Cravath and G. L. Hassler, assrs. to Shell Development Co. U.S.P. 2,361,274, 
24.10.44. Appl. 29.1.40. Radiological exploration system. 

R. E. Fearon, assr. to Well Surveys, Inc. U.S.P. 2,361,389, 31.10.44. Appl. 
16.10.39 Well-survey method and apparatus. 

J. C. Mason. U.S.P. 2,361,658, 31.10.44. Appl. 30.11.40. Hydraulic surge 
method. 

E. G. Taylor, Jr., assr. to The Guiberson Corpn. U.S.P. 2,361,718, 31.10.44. Appl. 
2.4.41. Removable gas-lift unit. 


A. D. Garrison, assr. to The Texas Co. .U.S.P. 2,361,760, 31.10.44. Appl. 25.8.44. 
Drilling muds. 
Development. 


564.* Summary of November Completions. Anon. Oil Gas J., 23.12.44, 43 (33), 
118.—U.8.A. had 2192 well completions in the four-weeks ended 25th November, 
1944. 1154 obtained oil and 251 gas. Completion results are summarized by States 
and districts, together with data on footage, rigs, production, and the numbers of wells 
in depth ranges. G. D. H. 


565.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 23.12.44, 43 (33), 

119.—During the week ended 16th December, 1944, U.S. wildcat completions totalled 

93, of which 14 found oil and 5 gas. Results are summarized by States and districts. 
G. D. H. 


566.* Wells Completed in the U.S. in Week ended January 6,1945. Anon. Oil Wkly, 
8.1.45, 116 (7), 54.—In the week ended 6th January, 1945, U.S.A. had 326 field com- 
pletions (224 giving oil and 19 gas) and 95 wildcat —, (13 giving a and 
3 gas). Results are summarized by States and districts. G. D.H 


567.* Wells Completed in the U.S. in Week Ended January 13, 1945. Anon. Oil 
Wkly, 15.1.45, 116 (7), 52.—332 field wells and 95 wildcats were completed in U.S.A. 
during the week ended 13th January, 1945. 227 of the former and 21 of the latter 
found oil, while 35 of the former and 1 of the latter found gas. Results are summarized 
by States and districts. G. D. H. 


568.* U.S. Completions Continue to Decline but at Lower Rate than in November. 
Anon. Oil Wkly, 15.1.45, 116 (7), 46.—U.S.A. well completions in December, 1944, 
at 498 per week showed a higher weekly average than in November. More wells were 
drilling at the end of 1944 than at the end of 1943. 

Due to labour and other shortages the rate of completing wells is considerably below 
the 1941 figure. 

In 1944 24,451 wells were completed, compared with 19,245 in 1943. Of the 1993 
December completions 554 were failures, 193 gas producers ond 1088 oil or distillate 
producers. 

Completions in December and 1944 are analysed and compared with other periods 


569.* Two Producers Completed in Barco Concession. Anon. Oil Wkly, 15.1.45, 
116 (7), 50.—Two more producers have been completed in the Socuavo field, Tibu 
area, of the Barco concession. Socuavo now has 12 producers. G. D. H. 


570.* Operations Back to Normal in Colombia and Better Year Ahead. Anon. Oil 
Wkly, 11.12.44, 116 (2), 122.—Colombia’s production in 1944 has been on a similar 
scale to that of 1941, and may amount to 23-24 million barrels. 
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In the Casabe field, which now has a potential of 20,000 brl./day, 21 producers have 
been completed. It is likely that 15,000 bri./day may be shipped by the Andian 
pipe-line to Cartagena. This line also ships oil from the La Cira and Infantas fields, 
The Dificil field, a 1944 discovery, has two closed-in wells. A further promising 
development in the Barranca Bermeja area is the proof of good production in the 
Cantagallo concession. Three dry holes and two 3000-brl. wells have been drilled, 
and the field may extend to the Magdalena, and even on to the east bank. 

The Tres Bocas and Socuavo fields of the Barco concession represent a double 
closure on the large Tibu structure, which has 12 producers. The Petrolea field gave 
about 11,000 bri./day from 83 wells in 1944. | 

Two wildcats are to be drilled on the La Dorada concession, 150 ml. south of Barranca 
Bermeja, and another in western Bojaca, some 110 ml. south of Barranca Bermeja, 
A wildcat is planned on the Caraballo tract south of the Bay of Salamanca. Wildcats 
are under way in the Sinu valley of western Bolivar, and in western Meta. 

G. D. H. 


571.* Colombia Production Back at Pre-war Level. Anon. Oil Wkly, 15.1.45, 116 (7), 
50.—During the first nine months of 1944 Colombia produced 16,749,406 brl. of oil 
from the Barco concessions. Estimated yield for 1944 is 23,000,000 brl., almost as 
much as in 1939, and 1945 output is expected to be higher because of shipments from 
the Casabe and Tibu fields. G. D. H. 


572. Government’s Exploratory Activities Adds to Oil Reserves of Peru. Anon. (il 
Wkly, 11.12.44, 116 (2), 104.—Peru’s oil output was 17,593,600 brl. in 1936, but fell 
to 14,922,000 bri. in 1941. This situation combined with reduced imports caused 
the Government to reorganise the oil industry. Additional wells were drilled in the 
old producing areas and improved producing technique was employed. Thus, pro- 
duction rose to 13,500,000 bri. in 1942, and 15,700,000 brl. in 1943. Aerial, geological 
and geophysical surveying, and test drilling were undertaken. 

A major discovery seems to have been made at Constancia, mid-way between the 
Lobitos and Zorritos fields. Four wells have been completed with a production of 
1200 brl./day. Two tests are under way near Pirin, in Puno, and tests are to be 
drilled in the Ucayali valley, north and south of the Agua Caliente field. Drilling is 
to be done on promising structures in the Sechura Bay area of Piura. G. D. H. 


573. Decided Pickup Registered in Near East Oil Activities. Anon. Oil Wkly, 11.12.44, 
116 (2), 80.—Although ‘war has prevented much activity planned in Iran, Iraq, 
Arabia, and Egypt, there has been moderate exploration and development. in several 
areas in 1944. Full producing possibilities of most of the fields remain to be estab- 
lished. Production potentials greatly exceed the existing refining, transportation, 
and marketing facilities. 

In Saudi Arabia there are indications that the oil necessary to keep a large size 
pipe-line in operation will be available before such_a pipe-line can be built. There is, 
or will be more oil than will satisfy the new and expanded refining plants at Ras 
Tanura and Bahrein Island. Dammam is the only operating field, although there 
are 3 producing fields. Abu Hadrtya has only the discovery well, and Abqaiq, 100 ml. 
south of Dammam, has 5 closed-in wells. A fourth field may shortly be opened a 
few miles from Ras Tanura. The surface structure of the Qatif dome has considerable 
closure. 

The Dammam field can use wide spacing because of high porosity and permeability 
of the oolitic limestongpays. There are 4 pays, with water-drive in the lower horizons. 
In 1944, Dammam is estimated to have produced 5,000,000 brl. of oil. Its aggregate 
production is over 30,000,000 brl. Abqaiq has as large a structure as Dammam, and 
higher pressures. 

The Bahrein Island field is believed to be largely drilled up with 74 wells. 

The Hurghada and Ras Gharib fields of Egypt have been forced during the war. 
Efforts to extend the producing areas of the fields at the head of the Red Sea have 
not been successful, and interest has moved to the Mediterranean coastal strip, 
including the Nile Delta and areas to the east and west. Surface geology and geo- 
physical surveys have confirmed the existence of large closed structures along at least 
3 east-west trend lines, involving a thick series of Mesozoic rocks. A wildcat has been 
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started west of Cairo, and another is planned in the centre of the Sinai Peninsula, 
200 ml. to the south, 

Russia has been seeking concessions in the Samnan area of north Persia, where a 
discovery well was drilled before the Revolution. The nearest commercial production 
is at Chikishlar, just across the Atrak river,-in Russia, 150 ml. to the north. Some 
years later a wildcat discovered oil near\Asterabad on the Persian side of the border. 
This discovery has not been developed further, although certain plans were made 
before the war. G. D. H. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


§74.* Cooling-Water Systems and their Chemical Treatment. W.A.Tanzola. Rejiner, 
Oct. 1944, 28 (10), 375-380.—Water-cooling systems are classified into: (1) once- 
through systems; (2) open circulating systems; and (3) closed circulating systems. 
Problems in each system are discussed from the viewpoint of scale-formation, corrosion, 
and biological fouling. A. H.N.. 


575.* Countercurrent Apparatus for Gaseous and Liquid Phases. J. Piazza. An. 
Inst. invest. cient. tecn. (Santa Fé), 1942-1943, 12-18, 81-89.—An apparatus is described 
consisting of two parallel circular plates with concentric and entering rings, the lower 
plate being arranged to rotate at several hundred r.p.m. and the upper plate stationary. 
Liquid flows from centre to outside of rotating plate by centrifugal force, and gas is 
fed by pressure difference from outside to centre, being obliged to zigzag through the 
liquid. 

y) very active surface of contact is obtained, and entrainment of liquid by gas is 
shown to be negligible, even when the counter-current velocities of gas relative to 
liquid are made very high. Mainly theoretical. A. C. 


Distillation. 


576.* Application of Unit Operations to Fractionation and Other Vaporization Pro- 
cesses. Part 9. R. L. Huntington. Refiner, Oct. 1944, 23 (10), 400-403.—The 
principles of distillation in system using batch still units and continuous distillation 
and fractionation in refining petroleum products dre briefly given. A. H.N. 


577.* Fractional Distillation in Concentric Rings with Temperature Gradient. J. 
Piazza. An. Inst. invest. cient. tecn. (Santa Fé), 1942-1943, 12-18, 187-188.—A 
modification of an apparatus previously described, consisting of a corrugated plate 
rotating at a small distance below a stationary plate with parallel corrugations. 
Contact between up-going vapours and down-coming liquid is effected by making the * 
gas pass through the liquid contained in the annular spaces between the corrugations. 
The upper corrugated plate is fixed to the cover of the apparatus forming enclosed 
annular rings through which can be circulated liquid or vapour, thus producing a 
temperature gradient. The degree of fractionation can be varied by the number of 
corrugations and the distance between stator and rotor, and the fractionation is claimed 
to be very effective. No data are given. A. C. 


Absorption and Adsorption. 


578.* Operation of the Central Gas Plant at the General Petroleum Refinery. R. 
Maass. Oil Gas J., 9.9.44, 48 (18), 59; Petrol. Engr, Dec. 1944, 16 (3), 178; Nat. 
Petrol. News, 4.10.44, 36 (40), R. 698.—Gas plant at Torrance Refinery was designed to 
handle 11,000 M. cu. ft. per day of refinery gases from various units contributing to 
100 octane production. For a period oil-circulating capacity was in excess of require- 
ments, therefore the opportunity was taken to ascertain whether extraction could be 
increased above the designed figure. Results are shown in tabular and graphical 
form, and curves are shown for the overall plant extraction and four-plate theoretical 
absorption-per cent. extracted /absorption factor, for the various constituents in the 
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These show that average propane extraction was 78-5% and isobutane 
extraction, 97-83%. The graph can be used to give percentage of other extractions 
when a known propane extraction is obtained. With a 90% propane extraction, 
isobutane extraction would be 98-4% and propylene 73%. Constituents heavier than 
isobutane are practically all absorbed. Absorption factor for propane is 1-21, and 
for normal butane 4-07; these factors are netessary to obtain the results shown, and 
are considerably higher than those usually employed in adsorption units. 

Gas processed contained 68% of components lighter than ethane, of which 20% ig 
H,, 3% NN, and 30% CH,. The extract is composed mainly of C, and C, hydrocarbons; 
the C, hydrocarbons amounted to 74%. ° 

The plant is described and a flow-sheet given. It consists of an H.P. absorber, 
72x 6 Me, with 26 single crossflow trays, 2 ft. apart, with two intercoolers; an L.P, 
absorber 72 x 5 ft., with trays and intercoolers as for the H.P. absorber (one inter- 
cooler only, however, is used); a rich oil fractionator consisting of (1) a 7-ft. section, 
with 15 trays (as described), (2) a 9}-ft. stripping section, with 15 double crossflow 
trays, the height being 83 ft. and a circulating furnace. 

Operating conditions for producing 80% propane extraction are detailed. In the 
plant high volatility of the extract requires a high operating pressure, and consequently 
high lean oil vapour pressure, with its resultant small loss. Because of the higher 
pressures used at the reflux accumulator and the rich oil-vent tank, the intermediate 
flash vapours are kept at reasonable size. They are, however, sufficient to very 
effectively remove the greater portion of the ethane and lighter constituents from the 
extract. Application of the plant to natural gas extraction is discussed, and analyses 
and results of operating natural gas for 77% propane extraction are given. 3500 
M. cu. ft. per day of wet natural gas produced 2400 M. cu. ft. oF a ae te 
gallon liquid extract. W.H 


Cracking. 


579.* Conversion of Thermal Cracking to the Cycloversion Process. A. E. Buell and 
P. M. Waddill. Refiner, Oct. 1944, 23 (10), 363-367.—A general arrangement for 
converting a thermal reforming plant (assumed to consist of certain components) into 
a cycloversion plant is given. In the latter plant the gas/oil charge is preheated in a 
waste-heat exchanger and then passed into the furnace. Superheated steam is injected 
into the coils preceding the high-temperature radiant section of the furnace. The 
mixture of steam and oil vapours flows through the catalyst chambers, where cracking 
takes place. The chamber effluent passes through a pair of waste-heat exchangers 
in series and on to conventional distillation and recovery equipment. While one 
chamber is on stream, the second is being regenerated, by passing a mixture of steam 
and air through the catalyst to burn off the carbonaceous deposit. The steam pro- 
duced in the waste-heat exchangers is superheated in a small coil in the furnace and 
then injected into the oil-vapour lines. Schematic diagrams are given. - 
A. H. N. 


Chemical and Physical Refining. 


580.* Processing of West Texas Sour Crudes. L.R.Gray. Refiner, Oct. 1944, 23 (10), 
388-394.—A ‘technical report on the operations, difficulties, and special points of 
significance to the refining of sour West Texas Crudes. Corrosion results in the 
topping and cracking units are summarized. Desalting the crude isdiscussed. Finally, 
maintenance and safety practices adopted in this particular refinery are given. 


Special Processes. 


Catalysts and their Preparation. A. L. Foster. Oil Gas J., 9.9.44, 48 (18), 66 

survey of 32 patents and 12 literature references on catalysts. for the Fincher. ‘Tropech 
process indicates that the main constituent of most catalysts specified ie usually one 
or more of the metals of the eighth periodic group, Fe, Ni, Co., with or without a 
promotor, such as an alkali oxide or alkaline-earth oxide. Titanium or silicon or their 
compounds, alumina, or the oxides or sulphides or copper, manganese, tungsten, or 
uranium, have been specified as promoters. The catalyst metal is usually obtained 
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by reducing the oxide at elevated temperatures, in the presence of hydrogen or carbon 
monoxide, usually after precipitation of the metal hydroxide on an inert supporting 
material, such as @ prepared c lay, kieselguhr, infusorial earth, etc., before calcining 
and reducing. Some specified catalysts contain several metals, e.g., Co, Cu, ThO, 
(or U); or Ni, Mn, and Cu. In some specifications emphasis is laid on the control of 
the physical conditions during precipitation and reduction periods; and sintering of 
the catalyst before or after reduction is recommended in two patents. 

Two ways of using metal carbonyls as catalysts are outlined: (1) by adding a 
carbonyl! to an inert oil and decomposing it at about 200° F., the finely divided metal 
is kept in suspension. This suspension in oil is used for the synthesis of hydrocarbons 
from CO and H,; (2) carbon monoxide and hydrogen are passed into a chamber 
either lined with, or which contains the same metal as that of the carbonyl used. The 
metal carbonyl catalyst is introduced at regular intervals to further catalyse the 
reaction, the carbonyl being decomposed at the temperature of the reaction chamber. 
Such a-procedure is of great advantage when the yield of product falls. W. H.C. 


Metering and Control. 


582.* Characteristics of the Differential Type Flow-Meter and Conditions Affecting its 
Operation. L. K. Spink. Refiner, Oct. 1944, 28 (10), 370-374.—The errors, constant 
and accidental, which ‘are apt to enter differential type flow-meters are discussed and 
analyzed. Curves give the influence on flow factors of such things as errors in the 
differential readings, and in pipe run size. A table lists primary devices—i.e., venturi, 
nozzle, pitot, eccentric or segmental orifice, and concentric orifice, and their 
characteristics. A. H.N, 


Safety Precautions. 


583." How Foam Conquers Fire. F.S. Mabbatt. Refiner, Oct. 1944, 23 (10), 395- 
396.—The principles and practice of extinguishing fire by foam are given. 
A, N. 


Propvcts. 


Analysis and Testing. 


584. Improved Reflux Regulator and Head for Laboratory Distilling Columns. C. B. © 
Willingham and F. D. Rossini. Bur. Stand. J. Res. Wash., Nov. 1944, 33 (5), 383.— 
A description of a reflux regulator and head for laboratory ‘distillation columns which 
is an improvement over that previously in use in connection with work on A.P.I. 

Research Project No. 6 (see Bur. Stand. J. Res. Wash., 1939, 23, 509). The improve- | 
ments are in respect of better measurement of the temperature of the liquid-vapour 
equilibrium, reduction of hold-up, and increase in mechanical When 


distilling pure compounds, temperature readings constant to +0-01°C. have been 


recorded over a period of 200 hrs. Cc. L. G. 


Crude Oils. 


585.* Cracking of Latin American Crude Oils. No. 5. Poza Rica (Mexico). G. 
Egloff. Oil Gas J., 18.11.44, 48 (28), 218.—The Poza Rica district and the Isthmus 
fields of Mexico now provide about 25%, of the oil produced in Mexico. The Poza Rica 
crudes have specific gravities around 0-8708, with sulphur contents of 1-6-1-8% and 
yield about 25% of gasoline. They are paraffinic in character. 

The properties of three crude oils and various products obtained by semi-commercial 
distillation, and of five cracking stocks: (1) gas oil; (2) blend of reduced crude and 
kerosine; (3) blend of 87:5% topped crude and 12-5% gas oil; (4) wax distillate ; 
(5) pressed distillate; are tabulated. Cracking was conducted in a two-coil pilot 
plant té produce 400° F. end-point gasoline and residual fuels conforming to A.S.T.M. 
No. 6 fuel specification, Operating conditions and yields from the various cracking 
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stocks are shown. Gasoline yields ranged from 52% to 58%, having A.S.T.M. octane 
numbers from 70 to 73, and their properties after various refining treatments are given, 
In all cases refining slightly reduced the octane numbers; copper-dish gum test, with 
0-025% inhibitor No. 1, gave 2-12 mgr. per 100 ml.; induction period with 0-025% 
No. 1 inhibitor ranged from 240-1250 hours; five out of eight being over 510 hours, 
Complete analyses of the gases were made on the gases produced in cracking blend (3) 
and the wax distillate (4), and from these (a) the polymer gasoline producible by the 
H,PO, process were calculated to be 3-38-4-22% with A.S.T.M. octane rating of 82; 
(b) the alkylates producible by the H.F. or H,SO, process, if sufficient isobutane were 
available, were calculated to be 6-16—7-61%, the propylene alkylate having an A.S.T.M, 
octane nymber of 91 and the butylene alkylate 93. W. H.C, 


Engine Fuels. 


586.* N-Butanol as Stabilizer for Wet Alcohol/hydrocarbon Mixtures. J. Piazza, 
An. Inst. invest. cient. teen. (Santa Fé), 1942-1943, 12-18, 5-38.—A study of mixtures 
of 94-96-5% alcohol with gasoline and light kerosine; using n-butyl alcohol as an 
additive to prevent separation of water (94-96-5% alcohol and n-butyl alcohol are 
both available within the Argentine by fermentation processes, but absolute alcohol 
is not). 

The following mixtures were homogeneous at temperatures down to —15°C., all 
percentages by volume :— 


% n-Butanol. Grade of alcohol. Hydrocarbon. % of alcohol. 


5 96-5%, Gasoline > 50 

7 957%, +50 
12 94-5% ” > 50 
20 96-5% Lt. Kerosine 25 


A series of experiments was also carried out on the amount of water that could be 
added back to the ternary hydrocarbon/alcohol/n-butanol mixture, up to the point 
where turbidity appears at atmospheric temperatures (usually 0-5-1-5% water). It 
was shown that n-butanol was more hydrophilic than alcohol, although this is doubtful, 
since the author bases this conclusion on graphs where the initial water content of the 
alcohol is not taken into account. 


A bibliography of recent work on stabilisers for mixtures of hydrocarbons with wet 
alcohol is given. A. C. 


587.* Relation of Aviation-Fuel Quality to Engine Performance. W. J. Sweeney. 
Refiner, Oct. 1944, 23 (10), 383-387.—The origin of knock—on the detonation theory 
of shock wave formation—is given, followed by a discussion of the significance of 
knock in terms of economy of fuel, and its performance. Effects of operating con- 
ditions are briefly indicated. A. H. N. 


Lubricants. 


588.* Economy in Lubricants. Anon. Form. y. Document. Prof., 1944, 9, 33.—A 


plea for rigorous economy in use of lubricants. It is claimed that by using emulsions 
for lubricating gas engines, steam cylinders and air-driven tools, savings of up to 50% 
can be made. No data given. A. C. 


589. Prevention of Industrial Dermatitis. N.H. Mummery. Brit. Med. J., 13.5.44, 
4349, 660.—A cgnsiderable reduction in acne from machine-cutting oils and paraffin 
dermatitis from degreasing and cleaning agents has been effected in a factory by the 
use of a cleansing agent by operators after work, consisting of neutralised sulphonated 
castor oil containing 2% of a wetting agent. It was found that barrier creams gave 
disappointing results, as it was difficult to ensure their consistent use, and they were 
removed by the paraffin degreasing agents. The soap is supplied in dispensers, and 
after use leaves the skin clean, supple, and comfortable. In the factory in question, 
use of the soap reduced dermatitis incidence from 12-5% to 5-7% and, in the machine- 
shops only, from 14-2% to 3-5%. Its use has been extended to other processes 
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involving chemical agents, to the rubbing down of plaster castings and in stores 
handling sheet metal, with equally satisfactory results. Oil acne affecting the front 
of the thighs due to oil saturated aprons has been prevented by waist-high metal 
s on the automatic cutting machines. It is pointed out that at present the 
sulphonated castor oil is in very limited supply. Cc. L. G. 


990.* Cutting Oils and Fluids. D. W. Forster. . Petroleum, March 1945, 8 (3), 48.— 
The use of a stream of water as a cutting fluid was first demonstrated by Taylor in 
1883. Since that time cutting fluids have been extensively developed. Straight 
mineral oils and straight fatty oils; mineral oil-lard oil blends, sulphurized mineral 
oil-lard oil blends, and soluble oil form the four main groups of cutting fluids. Straight 
oils, non-emulsifiable, originally consisted of fatty oils, but are now compounded 
mineral oils containing—e.g., olein, lard oil, and sulphur. 

Sulphurized oils, usually a blend of mineral and fatty oils into which sulphur is 
permanently introduced during manufacture to _——— a heavy bodied concentrate, 
are much used. 

There are two types of soluble oils: the sally white emulsion with water, and the 
clear and translucent type which forms a finely dispersed emulsion with water. 

Colloidal graphite has been found to improve the performance of cutting fluids. A 
fluid incorporating a vegetable oil, and one of the halogen derivatives of the paraffins 
has also been found successful on thread-cutting machines. 

Cutting fluids should possess high specific and latent heats; good thermal con- 
ductivity, good wetting and lubricating properties, high flash point, chemical stability, 
and low viscosity. 

Correct selection of a suitable fluid is necessary to obtain the best results. 

Dermatitis is sometimes caused by irritation of the skin of operators by fine metallic 
particles suspended in the cutting fluid; but penetration by bacteria from other 
sources, when the skin is inflamed or the surface scratched, is frequently the cause of 
skin infections. 

Such diseases may be counteracted by person4l cleanliness, purification of the oils, 
addition of disinfectants, and the application of a “‘ barrier substance ’’ to the skin of 
the operators before starting work. G. A. C. 


.* Lubricating Vade Mecum. E. W. Steinitz. Petroleum, March 1945, 8 (3), 52. 
—aA “ Lubrication Vade Mecum ”’ has been compiled to assist refiners, distributors, and 
users of lubricants to choose the correct grade for a specific purpose. Part I gives a 
table of comparisons between the British Standard Classification of Lubricating Oils 
B.S.I. 210—1939 and the lubrication code of the Vade Mecum. The latter groups 
lubricating oils into 10 classes, according to the type of application, with a special 
class for greases, and indicates the grade of oil, viscosity, and preferred composition 
for different purposes. 

Parts II and III (Lubrication Charts and Alphabetical Index of Machines, respec- 
tively) to be published later, will indicate the code number giving the lubricant 
specified for any particular machine. G. A. C. 


592. Aviation Engine Lubricants. F.L. Miller. Petrol Eng., Dec. 1944, 16 (3), 112. 
—An outline is given of research developments of the Standard Oil Co. of New Jersey, 
on solvent refining methods and full-scale engine tests on aviation lubricants com- 
menced in 1926 in co-operation with the Pratt and Whitney Co. As a result it was 
established that the new propane solvent-treating technique enabled good aviation 
lubricating oils to be manufactured from many crude oils previously considered 
unsatisfactory, and that outstanding products could be obtained from selected crudes. 

Solvent refined Mid-Continent oil was given an excellent rating when officially 
tested by the Wright Aviation Corporation, and also gave high performance with 
‘other approved official and full-scale engine tests. Despite such quality improvements, 
it is evident that lubricants of even higher performance will be necessary to stand up 
to severe conditions met with in more powerful engines under combat conditions, and 
to allow for certain mechanical changes in engines for power improvement. It is 
probable that the upper limit has been reached in the quality that can be obtained 
through selection of the crude and the method of refining, and that improved per- 
formance characteristics will have to be obtained by other means. Three methods 
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are outlined : (1) the use of synthetic additives; (2) development of oil, partly or 
wholly synthetic in character; (3) the addition of a voltoloized fatty oil concentrate, 
Engine ratings on oils of the above types are given and photographs of the engine 
cylinders after tests shown. Merits of such additives are discussed, emphasis rx. 
laid on their value in allowing engine overhaul periods to be lengthened. W.H.C 


Special Hydrocarbon Products. 


593. Liquid Gas Aerosols—Postwar. W.W. Rhodes. Soap, July 1944, 20 (7), 108. — 
The economics of the marketing of aerosols and fly-sprays are discussed, and it is 
considered that the former should have a very promising future in view of their 
greater effectiveness and convenience. It is calculated that the 1 Ib. aerosol loader 
could be marketed at $0.75 and the charge at $1.25. On the basis of 1 Ib. of aerosol 
giving comparable results to 2 gal. of oil spray, the aerosol costs only half as much as 
the oil-spray. The greater convenience of the former may, however, lead to its more 
frequent use. It is suggested that loading stations should be erected to cover areas 
within 100-150 miles, an estimate of $50,000—$75,000 for a plant of capacity 300,000 lb, 
per month being given. For post-war uses, questions such as transport and specitfica- 
tions for containers for gases under pressure will have to be considered. Effective 
tests must also be made for toxicity to man, in view of the persistence of aerosol mists, 
If inflammable carriers are used, instead of Freon, the fire risk will have to be taken 
into account. Cc. L. G. 


594.* American Corrosion-Preventive Materials. S.A. Richardson. Petroleum, Feb. 
1945, 8 (2), 29-37.—The corrosion preventives described are materials applied to 
unpainted metal surfaces for protection, and must be removable with petroleum 
solvent or petrol, leaving the surface in as good a condition as when the part was 
originally made. Usually of petroleum origin, they fall into three general classifica- 
tions—thick film, thin film, and fluid types. 

American Army specifications for rust-preventive compounds and for preservative 
lubricating oils are tabulated, and descriptions given of the methods of test applied in 
the examinaton of products. There are four different petroleum jelly or petrolatum- 
type corrosion preventives of varying consistency adjusted by controlling the oil 
content. These materials usually require added corrosion-inhibiting agents, and 
one is designed especially ‘for protection of antifriction bearings. Thin film rust- 
preventive compounds consists of a corrosion-preventive base of high melting 
point dissolved in about 50% Stoddart-type petroleum solvent to render it fluid. 
Four grades of preservative lubricating oils, consisting of lubricating oils of proper 
viscosity and low-temperature characteristics to which appropriate corrosion inhibitors 
are added, in proportions sometimes as high as 5%. Based on experience, the use of 
rosin in rust-preventive compounds is prohibited, but otherwise a wide latitude in 
composition is permitted provided finished products meet specification requirements 
based on performance tests. 

Applications of the various types fall into three categories: (1) For use on exposed 
surfaces in outdoor storage or for any storage of long duration; (2) for use on surfaces 
of equipment or supplies in indoor or shed storage or tenporary outdoor protection ; 
(3) for use as special lubricants for any temporary protection or for preservation of 
internal or shielded surfaces in storage. 

The division of the eight materials into these three categories is given. R. A. E. 


595. Economic Changes in Aromatic Hydrocarbons. J. M. Weiss. Chem. & Eng. 
News, 10.1.45; Chem. Tr. J., 9.3.45, 116, 253.—Production of pure benzene in the 
U.S. amounted to 36 million gal. in 1940, out of a potential production of 125 million 


gal. from coke-oven light oil, the balance being used mainly for motor fuel, as solvent,: 


etc. Recent requirements for synthetic phenol manufacture (32 million gal.) for 
styrene (55 million gal.), etc., are likely to raise the demand for pure henzene to the 
present potential of 150-160 million gal. per year. In post-war years the demand is 
likely to increase further (e.g., for production of adipic acid for Nylon), and a new 
source must be sought. Production from petroleum is more difficult than in the 
case of toluene, and costs may not be economic. 
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In pre-war days requirements for toluene as solvent and chemical raw material 
were easily met from potential production of 30-40 million gal. from coke-oven light- 
oil crudes, but war-time requirements have necessitated very large production from 
petroleum for which it is difficult to visualize a market after the war. One possibility 
is for the production of chemicals now made from benzene. 

In 1940 U.S. production of naphthalene amounted to 160 million Ib., out of a 
potential of 300-350 million lb., being used for moth-balls, dyestuff intermediates, 
phthalic anhydride, phthalates, anthraquinones, benzoic acid, etc. Increases in 
requirements for phthalic anhydride used in alkyd resins, for phthalate ‘esters as 
plasticizers and insect repellants, have brought naphthalene requirements to at least 

260 million lb, Further requirements for phthalic anhydride are likely to increase 
production to 165 million lb., and further sources of supply, apart from naphthalene, 
are being sought. Thus a projected plant is being based on o-xylene from petroleum, 
and as phthalic anhydride requirements grow, it is likely to become a more important 
source. Production, with toluene, ftom controlled cracking of petroleum hydro- 
carbons, is believed to be competitive with naphthalene. Cc. L. G. 


596. Aerosols versus Oil Spray Insecticides. A Study of Comparative Efficiency. 
J. M. Fales and L. D. Goodhue. Soap, July 1944, 20 (7), 107. —Biological tests in the 
Peet Grady chamber have been carried out on flies using aerosols and kerosine sprays 
containing similar quantities of pyrethrins. For the aerosol tests a dosage was used 
of 1 gm. of Freon containing 20 mg. pyrethrins (i.e., 100 mg. 20% pyrethrum extract) 
and for the spray tests, 10 mls, of kerosine containing 20 mgm. pyrethrins. The tests 
were designed to determine (a) comparative periods of effectiveness after spraying 
and (6) comparative rapidity of action. With regard to (a) introduction of flies 
immediately after spraying resulted in kills of 64% and 47% for the aerosol and 
spray, respectively, but after 20 minutes the aerosol still gave a kill of 20%, whereas 
the spray gave kills after 2-4 minutes of 31/14%. With regard to (b) rapidity of 
knockdown was tested by exposing flies in the chamber for 1, 5, and 10 minutes to the 
two sprays. With the kerosine the kill (52-55%) was independent of the period of 
e xposure, though there was son increase in knockdown at the longer exposures. 
With the aerosol a higher kill (60%) was given after 1 minute’s exposure, this increasing 
to 72% and 77% on increasing the exposure to 5 and 10 minutes. The conclusion 
is thus that the fine particles in the aerosol remain suspended and effective for a longer 
time than in the spray, it being emphasized that differences exist both in particle size 
and in concentration of insecticide. Thus a small particle of high concentration of 
toxicant can still be effective. Cc. L. G. 


597. Another View of Aerosol Efficiency. N. J. Gothard. Soap, July 1944, 20 (7), 
113.—So far D.D.T. has not been used in aerosol bombs, the present formula being 
2% of pyrethrum extract (20%), 8% sesame oil, and 90% Freon. It has been 
claimed that spraying for 4 seconds will kill insects in 1000 ft. of confined space. 
Practical tests in a room containing 2500 cu. ft. have shown that in 10 seconds about 
44 gm. of fluid are ejected, containing 175 mgm. of pyrethrins. 1000-1200 flies were 
introduced into the room before spraying, and after exposure to the spray for 10 
minutes, a knockdown of 82-84% was obtained, the 24-hour kill being 81%. It was 
considered that knockdown was slow, but recovery negligible. Comparable tests were 
— with an A.A. grade of kerosine spray at the rate normally considered effective— 

, 1 fluid oz./1000 cu. ft. This spray contained 160 mgm. pyrethrins per 100 ml. 
pay 118 mgm. pyrethrins were used in the test. This gave much more rapid and 
effective knockdown than aerosol (knockdown 98/99%) and kills of 91/92%. In five 
minutes half only of the flies were knocked-down by the aerosol, whereas with the 
spray practically all were knocked down. This slow knockdown is considered a 
definite drawback from the customer’s point of view. Similarly roaches in dishes were 
only slightly affected by the aerosol mist, there being no kill. As it was considered 
that the pyrethrin concentration of the present aerosol is insufficient, repeat tests, 
but in the Peet Grady chamber, were carried out at double the above concentrations. 
The A.A. grade spray, using 12 ml. containing 19-2 mgm. of pyrethrins gave a knock- 
down of 98% and a rating of +18, whereas 2-4 mgm of a double strength aerosol, con- 
taining also 19-2 mgm. of pyrethrins, gave a knockdown of 83% and a rating of —11. 
In spite of the presence of the synergist, sesame oil, in both the aerosol sprays, lower 
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toxicity was shi than with equivalent or lower quantities of pyrethrins in 
kerosine spray. C. L. G. 


598. Aerosol Bombs versus Spray Insecticides. R. O. Corvin. Soap, July 1944, 
20 (7), 111.—Present widespread military use of aerosol bombs against insects wil] 
undoubtedly encourage post-war development, but it is doubted if the cost will not 
be prohibitive, $3-$4 being a likely retail price. The possibility of smaller one 
charge capsules is being considered, but even if these could be sold for 25 c. it is 
doubtful if there would be a large market for them. It is also felt that more thorough 
examination should be made of the toxic possibilities of Freon, particularly if used 
with thiocyanates—e.g., lethane and thanite—and attention should be directed to 
the irritant effects of products from the decomposition of Freon on hot surfaces. 
Cc. L. G. 


599.* Petroleum Extracts in Core-Making. Substitution for Linseed Oil. Anon. 
Petrol. Times, 17.3.45, 49, 194.—Paper 9/1944 of the Iron and Steel Institute’s Steel 
Castings Research Committee described an investigation into the part replacement of 
linseed oil in core-sand mixtures by petroleum extracts. The products tested ranged 
in viscosity from 175 to 3270 sec. R.I. at 140° F. In sand mixes containing 2% of 
linseed oil, a 40% substitution could be tolerated (except with Grade 1A (140)) without 
effect on properties, treatment required or Stripping qualities, premixing of the 
linseed oil and extract being desirable. In mixes rich in starch, dextrin, molasses, or 
sulphite lye a 40-50% reduction of linseed oil was possible with, in some cases, an 
increase in green strength, and in some a loss of dry strength, but 100% replacement 
gave very friable mixes. Of the extracts tested, Group 1 (72) gave the best results 
and could be easily handled. 

Special Publication No. 10, ‘‘ Petroleum Extracts as Partial Substitutes for Linseed 
Oil,” of the British Cast Iron Research Association, describes a similar investigation. 
It was found that two-thirds of the linseed oil could be replaced by extract Group 1 (72), 
or one-third by other extracts without effect on the @ry strength or method of handling 
the mix, except that at low baking temperatures it was necessary to increase the time 
of baking. Some difficulties were also experienced in mixing at low temperatures, 
and premixing with the linseed oil was desirable. Cc. L. G. 


Derived Chemical -Products. 


600. Chemicals in Timber Treatment. Prevention of Dry Rot aad Fungus Growth. 
B. Hickson. Chem. Tr. J., 9.3.45, 116, 251; 16.3.45, 116, 302.—Types of timber 
used in building are discussed with information on the different types of fungi, their 
requirements, and methods of protecting timber against them. For outdoor timber, 
creosote or preparations containing it is considered the standard preservative. Of 
the spirit soluble type, solutions in petroleum spirit of copper naphthenate or penta- 
chlorphenol are used for existing structures, but afford only surface protection, and 
present a fire hazard in application. Many water-soluble preservatives have been 
used, including zine chloride, fluorides, chrome salts, and arsenates; zinc in con- 
junction with arsenic or chrome salts is widely used, while a newer product incorporates 
a fungicide, dinitrophenol. It is considered that mixtures of products are of the 
most value. Vacuum and pressure methods of application, using 24% solutions, 
give best results, but dipping or brushing with concentrated solutions may be used 


for timber in buildings. Hot and cold soaking has been found fairly effective if © 


properly applied. Pressure impregnation is carried out in cylinders, 6 ft. diameter 
and 35-100 ft. length, which are loaded with timber, evacuated to 24-26 ins. mercury 
and flooded with preservative solution at 60-80°C. Pressure is then built up until 
an absorption of 1-1} gal. per cu. ft. is obtained. With water-soluble solutions, the 
timber is then kiln dried or stacked for 3—5 weeks. 

A further method, the Boucherie process, consists of connecting pipes fed from an 
overhead tank to a hole drilled in the base of a vertical log. Hot soaking is carried 
out in tanks heated to 60-80° C. for 4-5 hours, the timber remaining in the tank for 
24 hours, absorptions of 4-4 gal. per cu. ft. being obtained with permeable soft woods. 
Cold soaking for 7-10 days gives only limited penetration. Some protection of boxes 
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and cases can also be obtained by quick dipping for 2-10 minutes in special water- 
soluble preservatives. Cc. L. G. 


601. Réle of the Wetter in Apple Sawfly Control. G. A. Carter and C. H. Hardy. 
Agriculture, March 1945, 51 (12), 563.—Successful control of an insect such as the 
Apple Sawfly (Hoplocampa testudinea Klug) depends on the choice of a suitable 
insecticide, the correct timing of its application, and the efficacy with which the wash 
can be brought into contact with the insect. 

Previous experiment showed that with correct timing nicotine gives better results 
than derris; and that for best control the spray should be applied at the 80% Petal 
Fall stage of Worcester Pearman. Efficacy of the wash depends largely on inclusion 
of a wetter. 

From the life history of the Apple Sawfly it is evident that the penetration of the 
sprays to the bottom of the calyx cup, where the female lays her egg, is essential. 
a figure 
as possible. 

Field experiments were carried out in an orchard consisting mainly of Worcester 
Pearmain, using nicotine and a wetter, Ester Salts solution, derived from petroleum, 
the wash being applied to twelve randomized blocks. Three different treatments 
were given, with varying concentrations of Ester Salts solution. Approximately 
9000 fruits were examined for sawfly attack in each replicate block, and the per- 
centage of attack calculated. Results confirmed that the addition of a wetter to a 
nicotine wash improves the control of Apple Sawfly and at a concentration of 0-125% 
the best control is obtained. " G. A. C. 


602. Sulphonates from Petroleum. Anon. Soap, Feb. 1945, 21 (2), 71.—U.S. Pat. 
No. 2,354,359 describes the preparation of products suitable for use as detergents 
by the reaction of nitrosyl chloride with an olefine containing mixture of petroleum 
hydrocarbons. The addition products are reacted with an alkali metal sulphate, to 
replace chlorine with a sulphonate group, and the water-soluble sulphonates 
separated. Cc. L. G. 


603. Fatty Acids from Paraffins. Anon. Chem. Tr. J., 23.3.45, 116, 309.—An 
article by L. Mann in Die Chemie, 1944, 1-2, reviews briefly developments in Germany 
in production of fatty acids by oxidation of paraffins, mainly Fischer-Tropsch wax, 
and discusses in more detail attempts to find applications for large quantities of by- 
products. Fischer-Tropsch waxy fractions are most suitable raw material, being 
widely available and wholly paraffinic, though containing branched-chain hydro- 
carbons, particularly in the higher fractions. Best results are given by oxidation of 
normal paraffins with 20-30 carbon atoms, unsaturated hydrocarbons requiring a 
preliminary hydrogenation, while naphthenes are unsuitable, as they give rise to 
naphthenic acids. Branch-chain paraffins tend to rupture at the point of the branch, 
yielding acids of too low a chain length. The raw material is catalytically oxidized 
at controlled temperatures, the process being interrupted before all material has been 
converted to reduce formation of over-oxidized products. Washing the reaction 
product with water and saponifying removes the catalyst and water-soluble acids. 
Unsaponifiable constituents are removed, partly mechanically and partly by steam 
distillation at over 300°C. During the latter stage over-oxidized products, particu- 
larly oxy-acids, are converted into unsaturated fatty acids, and to some extent to 
unsaponifiable matter. All unsaponifiable matter is re-subjected to oxidation. The 
crude fatty acids originally obtained have carbon chain lengths of 4-25, and are 
separated by vacuum distillation into (a) fore-runnings, consisting of straight-chain 
fatty acids of C, to C, chain length ; (b) soap acids; (c) after-run fatty acids consisting 
of unsaturated, oxy, and fatty acids of Cy, to C,s, and (d) a distillation residue con- 
taining fatty acid esters, oxy acids, unsaponifiable constituents, and very high- 
molecular-weight fatty acids. Many attempts have been made to utilize the by- 
products under (a), (c), and (d); thus from the fore-runnings surface active products 
for use in the textile field, and as emulsifiers for pharmaceutical and cosmetic products 
have been made by chlorination and interaction with secondary alcohols (produced 
from the fatty acids by petonisation and hydrogenation) to ether carboxylic acids and 
followed by alkali neutralization. Sulphated products, useful as defatting agents, have 
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also been obtained from the primary alcohols obtained by reduction of the fatty acids, 

The acids cannot be used directly owing to their strong odour and corrosive properties, 
Some esters of the alcohols have also been used as plasticisers. 

The after-run fatty acids can be reduced in molecular weight to soap acids by 
repeated saponification, heating, and steam treatment, but this reduces capacity of 
the plant. Similarly the yield of distillation residues can be reduced by sulphonating 
the crude fatty acids and removing the acid with hot water and steam before distill, 
tion. Not much progress has been made in the utilization of the residue, though some 
lubricants and products of shellac or rubber substitute type have been obtained. 

Laboratory obtained yields are quoted of 55-60% total fatty acids, of which 20-25% 
represent C, to C, fatty acids, while 10% of the paraffin is oxidised to carbon dioxide 
and monoxide. . 

It is not clear how many of the processes mentioned have reached the commercial 
stage, but it is doubtful whether this means of producing fatty acids would be of 
interest to a country possessing reasonable supplies of natural fatty acids. 

C. L. G. 


Miscellaneous Products. 
604. The Properties and Uses of Polythenes. Part I. E. Hunter and W. G. Oakes, 


be ea 
Brit. Plastics, March 1945, 17 (190), 94.—A range of ethylene polymers, marketed gives 
under the name Alkathene, has been in commercial production since 1939, the products ‘prese 
being used mainly as cable dielectric. All are straight-chain paraffins of similar § jut | 


electrical properties and density to paraffin wax, but possessing remarkable toughness 
and flexibility. They are marketed in grades 2, 7, 20, 70, and 200, these numbers 
being related to the fluidity at 190° C. (i.e., grade 2 is 100 times as viscous as grade 200), 608. 
and have molecular weights of 13,000 to 25,000 and softening points, under low load Pain 
of 107—190° C. and under high load of 80-101°C. All grades, including some new 

higher viscosity grades, can be milled on heated rolls (125-145°C.) or in Bridge. paint 
Banbury mixers, but in Pfleiderer action mixers only grades 7 and softer can be ff tall. 
conveniently handled. All can be injection or intrusion moulded at 160°C. Grade 


fish 
20 is preferred for polythene cables, the average brittleness temperature being —25° C., in w 
though this can be improved to —45° C. by incorporation of 124% polyisobutylene. § put 


The new experimental grades can be flexed at —100° C. and lower. For the applica- J ohro 
tion of coatings by dipping, the lowest viscosity grade, 200, is used. The high resist- 


ance to moisture and chemicals, low solubility, and good mechanical properties offer ne 

possibilities in the field of protective coatings and chemically resistant containers. J ojo, 

Tables are reproduced showing the electrical, mechanical, etc., properties of polythenes, ff and 
C. L. G. 

pro} 


605. History of Polythene. P.C. Allen. Plastics, 1945, 9 (93), 68.—Polythene was § 609. 
discovered as a result of a programme of fundamental research laid down by an I.C.I. § 21, 
Research Department in 1930. It was decided to study the effect on certain chemical § pro: 
reactions, of extreme pressures of 15,000-300,000 Ib./sq. in. In most cases, little effect § Son 
was observed, but in 1933 it was found that ethylene gas would polymerise to the § crac 
extent of 500 units or more when subjected to high pressures and temperatures and 
in the presence of a catalyst. The white solid product could not be intensively studied § 610 
until 1935, when extreme pressure technique had sufficiently improved, and even then § R. 
explosive decompositions made the work dangerous and tediously slow. By 1938 a § pro 
pilot plant unit had been evolved in which polymerization, at 15,000 Ib./sq. in. was ff hex 
continuous. The product had remarkable electrical properties, was extremely tough § the 
and flexible, light and water-resistant. It showed a great similarity in both properties § in | 
and handling characteristics, to gutta-percha, and the British Post Office showed § fou 
great interest in the experimental use of the polymer as a covering for submarine § we 
telephone and telegraph cables. Its properties at extremely high frequencies also § ins 
made it promising for use in television. The first full-scale plant was erected in 1939, § iso 
and its production was turned over to the needs of Radar. In 1940 a second plant § soli 
came into production, and due to the excellent properties of polythene, the whole § prc 
output was earmarked for Radar cables. Construction was started in 1940 on a §f cru 
third, and much larger plant, and this commenced production in 1942, in spite of great flee 
operating difficulties. In the U.S. full production commenced only in 1943, after a § lar 
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delegation had visited the I.C.I. plants and received valuable help. Earlier in 1940 
polythene had been shipped to the Bell Telephone Co., and experimental telephone 
cable was laid down with very satisfactory results. British production is now 200 
times that of 1939 and 2000 times that of 1938, and all Radar requirements are being 
met with ease. Photographs of the plant are shown. 8. J. L. 


606.* Manufacture, Blends and Uses of Sulphated Oils. Part I. 8S. Glicher. 
Petroleum, Feb. 1945, 8 (2), 32/5.—A general description of manufacturing conditions 
suitable for production of sulphated oils from castor, cod, neatsfoot and sperm oils, 
oleic acid and fatty alcohols. Reference is made to conditions necessary for production 
of the corresponding sulphonic acid derivatives and also to production of water-soluble 
and oil-soluble petroleum sulphonates. R. A. E. 


607. An Expanded Polystyrene. D. W. McCuaig and O. R. McIntire. Modern 
Plastics, March 1945, 22 (7), 106.—Polystyrene is now available in an expanded multi- 
cellular form, weighing 14-2 lb. per cu. ft., i.¢., with approximately 7), of the density 
of the original polystyrene. It is highly resistant to mould growth, rot, decay, weather 
exposure, and loses none of its strength at low temperatures. It may be used for 
extended periods at temperatures up to 170° F. It is at present colourless, and can 
be easily shaped, cut, or bonded to other materials. The independent cell structure 
gives the expanded product a high degree of water resistance and buoyancy. At 


present it has a number of war-time applications, including rafts, boats, and floats, 


but has future possibilities in boating, refrigeration, decoration, toys, etc. 
Cc. L. G. 


608. Conservation of Linseed Oil by Substitution. Sub-committee 46. New York 
Paint and Varnish Production Club. Paint Oil and Chemical Review, 16.11.44, 107 
(23), 10.—Results are given of exposure tests for 12 months on a series of exterior 
paints in which linseed oil has been replaced to the extent of 20% and 50% by: (1) 
tall-oil pitch; (2) vegetable oil pitch; (3) tall-oil linseed oil varnish; (4) marine 
(fish oil) pitch ; (5) linseed rosin; (6) petroleum drying oil; and (7) processed rosin. 
It was concluded that none of the substitutes were suitable for use in white paints 
but that in paints containing the more durable pigments, blacks, iron oxides and 
chrome-greens, substitutes (1) and (4) could be used to the extent of 20% without too 
serious a sacrifice of durability. In northern areas a wider range of substitutes, and 
possibly higher percentages could be used. Substitute (2) has possibilities, but its 
colour is poor, while (3), (5), and (7) are less satisfactory, tending to cause fading 
and checking. The petroleum drying oil (6) was regarded as the worst in checking 
properties, but might be used in limited amounts in certain formulations. - C. L. G. 


609. Developments in the Petroleum Industry. .E. J. Dunstan, Indust. Chem., 1945, 
21, 113-116.—The general trend of development in the production of petroleum 
products to possess characteristics required by present conditions, is dealt with. 
Some uses of extracts are mentioned, together with the utilization of olefines from 
cracked hydrocarbons. F. 8. A. 


610. A New British Insecticide. The Gamma Isomer of Benzene Hexachloride. 
R. Slade. Chem. Tr. J., 16.3.45, 116, 279.—Details are given of preparation and toxic 
properties of a riew insecticide developed by I.C.I., Ltd. This is 1:2:3:4:5:6- 
hexachlorcyclohexane (known as 666), which contains 10-12% of the active principle, 
the gamma isomer (known as gammexane). The original crude product was tested 
in 1942 against the flea-beetle, with encouraging but inconsistent results. It was then 
found that the a and B isomers were inactive, while the y isomer was highly toxic to 
weevils. This can be separated by extraction with methanol, in which y and B are 
insoluble, followed by evaporation of the solvent, y then crystallising out. The 
isomers are highly stable, colourless crystals, practically insoluble in water, but 
soluble in organic solvents. The y derivative melts at 108-111°C. The isomers are 
probably harmless to man, but tests are still in progress. Hundreds of tons of the 
crude product mixed with 4 vols. of gypsum have been successfully used against the 
flea beetle. It has also been found in trials a highly toxic locust bait, and mosquito 
larvicide (in quantities of 10 oz. per acre). It controls poultry and livestock pests, 
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bed bugs, crickets, cockroaches, flies (not giving, however, an immediate knockdown), 
mosquitoes, soil pests, grain weevils (1 part gammexane per million of wheat). It is at 
the same time a stomach and contact insecticide and a fumigant. Its action may be 
connected with its similarity to inositol, a metabolite found in many cells, the toxic 
.action being the result of adsorption and distribution through the organism to the’ cells 
where a vital reaction depending on inositol is blocked. A similar effect may occur 
with D.D.T., but as this appears to have only a fifth of the power of gammexane, it 
may block a quite separate vital reaction. C. L. G. 


611. New Weed Killer. Anon. Chem. Tr. J., 9.3.45, 116, 271.—The U.S. Dept. of 
Agriculture have announced discovery of an effective weed killer, 2 : 4-dichlorphenoxy 
acetic acid, a solution of 1} lb. of which in 225 gal. of water containing 9 Ib. of a 
preader will control the weeds in one acre of grass without damaging the grass. 

C. L. G, 


612. Polystyrene. Part I. S. Booth. Brit. Plastics, March 1945, 17 (190), 130.— 

Methods of manufacture of the styrene monomer and polymer are discussed and 
theories on the chemical reactions during polymerization reviewed. Ethyl benzene 

is prepared commercially by the reaction of ethylene and benzene in the presence of 
a catalyst at 90° C. and 1 atm. pressure, an’almost theoretical yield being obtainable. 
Mixtures of ethylene with other hydrocarbons may be used, provided propylene is 
absent. The ethylbenzene is separated by distillation and any polyethyl benzenes: 
separated by distillation and recycled. Production by the Friedel-Crafts reaction 
from ethyl chloride and benzene gives a lower yield and is limited by availability of 
ethyl chloride. The main method for producing styrene is by pyrolytic dehydro. 

genation of ethylbenzene at 850° C., separation of the two products being effected by 
high vacuum distillation. A further method, chlorination, followed by dehydro. 

chlorination, is less suitable requiring more complicated plant and large quantities of 
chlorine. 

The styrene monomer is usually inhibited with, e.g., hydroquinone to prevent 
polymerization in storage. Industrial polymerization of the monomer is carried out : 
(a) in bulk; or (b) in water emulsion or dispersion. Bulk polymerization requires 
&@ very pure monomer and is difficult to control, as rise in temperature gives material 
of lower molecular weight. Emulsion polymerization (catalytic for 4-7 hours at 
80-90° C.) is rapid and more easily controlled, and the polymer can be recovered in a 
pure state by steam distillation and washing. The main disadvantages are the fine 
state of division of the polymer and the presence of emulsifiers in the product. Poly. 
merization of a dispersion containing stabilizers such as talc, in the presence of a 
catalyst for 3-6 hours gives products of molecular weight 80,000—100,000 and has the 
great advantage of giving a pure product in a convenient form—spherical beads. 

A variety of theories on the mechanism of polymerization have been put forward. 
The initial reaction may result from activation of the double bond, or its severance, 
giving two carbon atoms capable of undergoing further reaction. While period of 
nucleus formation may amount to several days, individual chains attain their final 
size in a very short time; thus, while rate of reaction depends on rate of activation, 
molecular weight depends on relative rates of chain growth and chain formation. It 
is considered that hydrogen transfer along the chain does not take place, as this would 
lead only to low polymers. Termination of the reaction is probably not due to 
reduced activity with increasing chain length, as this would give rise to uniform 
molecules, but there may be a double bond left in the chain or an intramolecular ring 
may be formed (e.g., of cyclobutane), but high-molecular rings by combination of 
chains is regarded as unlikely. Branching appears to be facilitated at higher tem- 
peratures and in the presence of catalysts. It is possible that the catalyst to some 
extent remains combined with its chains during polymerization, while peroxides of 
styrene may be formed, behaving as free radical donors. C. L. G. 


613. Phenol-modified Resin Production. Anon. Paint Tech., Jan. 1945, 10 (109), 22. 
—U.S. Pat. 2,237,634 describes the preparation of a range of resinous products by 
condensation of aromatic hydrocarbons with aldehydes, followed by modification with 
phenols. An example is production of a dark red, brittle, benzene-soluble resin by 
reacting 40 c.c. of 80% H,SO,, 500 c.c. of an aromatic-extract (boiling range 132/142° C.) 
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and 250 c.c. of formalin at 80° C, for 14 hours. 250 c.c. of phenol are then added, the 
mixture heated at 80°C. for 10 minutes, and a further 110 c.c. of formalin added, 
followed by heating for 1 hour. The resin is extracted with ether, which is removed 
by vacuum distillation, temperature conditions during this stage greatly affecting the 
a Resins soluble in tung oil can be obtained by the use of tertiary amy] phenol, 

etc., in place of phenol, solutions in tung oil giving slow-drying varnishes. A range 
of products can be obtained varying from heavy viscous oils for use in rub m- 

unds, adhesives, plastics, etc., to high-melting-point solids for coating com ions, 
cast, and moulded articles, inks, waterproofing and insulating compositions. 

Cc. L. G. 


ENGINES AND AUTOMOTIVE EQUIPMENT. 


614. Possibilities of Gasoline-Engine Development. F.S. Baster. Rejfiner, Oct. 1944, 
9 (10), 404-408. Paper Presented before Society of Automotive Engineers.—The 
thesis is that war-time development in engines and fuels will influence post-war truck 
and bus-engine design. One of the greatest influences for gasoline engine improvement 

will be the greatly improved fuels available. High-octane gasolines perfected during 
the war are bound to precipitate changes in engine design, so that the new opportuni- 
ties can be realized. Widespread war aoediguain of processes and materials will 
open the way for many advancements. In the material field alone the possibilities 
are almost unlimited. Not only are new alloys available to work with to-day, but the 
expansion of production facilities has put aluminium within reach of all. The lighter, 
stronger metals will exert a considerable influence in post-war design. The degree of 

during the war has been much greater than during any like peace-time period, 

because of the unusual stimulation. Thus, the advancement in gasoline engines in 
the next few years should be greater than for any normal period. The era up to 1925 
was one of four-cylinder engines and low compression ratios, whereas the period from 
1925 to 1940 was one of six-cylinder engines and increasing compression ratios. The 
trend was in the direction of more power and greater speed. The engine of the future 
will have greater power with less weight, and the compression ratio will be increased 
from the present average 6: 1 in line with high-octane-fuel opportunities. Develop- 
ments of the aircraft industry will have their influence in many ways. High-octane 
fuels were developed for aviation, and after the war 90-octane gasoline should be 
obtainable for trucks and buses. Even the super-charger as used on planes has its 
possibilities on truck and bus engines. The aircraft influence will be found in better 
bearing materials, in better rings, and various other parts. Higher speeds and 
greater bearing loads in general will call for oil-pumps of greater capacity to insure 
adequate lubrication. Carburettors will be improved to give more accurate and 
constant mixture ratios, with more even distribution in the cylinders. Direct-injection 
has its possibilities also, but much remains to be done, including the development of 
adequate controls. Gasoline engines of the future will be more durable and rugged 
to withstand the increased heat, and better cooling systems will be provided. Oil- 
cooling of pistons and the use of sodiurm-cooled valves are possibilities. As such 
developments are incorpora the efficiency of transportation is bound to rise. 
While the cost /horsepower should show a comparative decrease, the ne ty 
ability of such vehicles will increase. 


615. “Supercharger,” a Powerful Weapon in War, will Offer Bigger Payloads, Lower 
Costs in Peacetime Engines. Anon. Nat. Pet. News, 6.12.44, 36 (49), 19-26.—Based 
on three papers by technical men associated with B-W Superchargers, Inc., this 
article surveys supercharging as applied to airplane engines, etc., up to the outbreak 
of the war. Many improvements have occurred since then and now a large proportion 
of 4-cycle engines in military service is supercharged and manifold pressures of 10-20 | 
p.s.i. gauge are not uncommon. 

As regards the future, improvements in 2-cycle diesel engines will itate super- 
charging of 4-cycle diesels in order to meet such competition, and combined with 
increase in rotational speeds is expected to increase ratings by 75-100% over normally 
aspirated pressure engines. 

As regards gasoline engines, the most promising field for supercharging is the heavy 
duty class of engine of 150 h.p. and upwards. 
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The relative merits of turbo and mechanically driven centrifugal superchargers 
and mechanically driven positive displacement blowers for specific purposes ar 
discussed, and indications of the probable limitations of each system given. 

Whilst supercharging will not affect fuel requirements for diesel engines, it does 
increase the antiknock requirement of the fuel needed for a given gasoline engine, 

Modern gasoline engines are approaching the point where further increase in com. 
Pp ratio produces little gain in economy, so that greater advantages may be 

from the introduction of supercharging. R. A. E, 


MISCELLANEOUS. 


616.* How to Determine the Amount of Concrete Needed. E. N. Kemler. Refiner, 
Oct. 1944, 23 (10). 368-369.—A chart for determining volumes of concrete and its 
ingredients in building blocks for foundations. A. H.N. 
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OILFIELD EXPLORATION AND EXPLOITATION. 
Geology. 


617. Control of World Oil Reserves Certain to be Important Post-war Factor. Anon., 

Oil Wkly, 11.12.44, 116 (2), 68.—World oil reserves are variously estimated at 

50,000,000,000 to 61,000,000,000 brl., a mean of four estimates giving 54,000,000,000 

bri. U.S.A. is credited with 39-6% of the total, Mexico with 1-2%, and Canada 
Q > 


= 

are 
it does 
gine, 
Nn com. 

nay be 

Refiner, 
and its 
a N. 

a 


202 a ABSTRAOTS. 


with 03%. Intensive exploration is responsible for U.S.A.’s large contribution, 
and in 1943 it gave 66-1% of the world’s production. Asia has 32-8% of the world 
reserves, 30% being in Iran, Iraq, Kuwait, Saudi Arabia, Bahrein, and Qatar. This 
area could supply much of Europe and Africa’s needs. 

Russia is credited with 11- "3% 0 of the world oil reserves, mostly i in Europe, though 
there are great possibilities in her Asiatic territory, which is little explored. Un. 
doubtedly Russia will be able to supply her own needs. Reserves in the rest of Europe 

are less than 1,000,000,000 brl., about half being in Roumania. 

o South America has reserves of 6,500,000,000—7,680,000,000 brl. Most of this jg 
in Venezuela. 

Tables give various estimates of oil reserves by countries, and an — of the 
countries future prospects. . D. H. 


618. Maritime Provinces Favoured in East Canada Prospecting. C. O. Nickle, Oil 
Wkly, 11.12.44, 116 (2), 100.—Maritime provinces of Canada have numerous seeps, 
but only one small oilfield. Much exploration is being undertaken here and in the 
Gaspé Peninsula, Southern Quebec, in Southern Ontario, and the Moose River basin 
and James Bay district of northern Ontario. Large areas have been leased, and 
geological and geophysical work is in progress. 

A wildcat being drilled in Hillsborough Bay may go to 14,000 ft. to reach the 
potential oil-zones of the Horton Series (Lower Carboniferous) and the Upper 
Devonian. The well is on the indicated crest of the structure. South of Mabou 
Inlet, Cape Breton Island, Nova Scotia, a well was abandoned at 5579 ft. without 
reaching its objective. A second well has been started in the same area, to test the 
Ainslee sand at the top of the Horton series, which sand is expected at 6300 ft. 
The Horton series is to be tested by a well near Kennetcock Corners, central Nova 
Scotia, 40 ml. north of Halifax. 

The Stony Creek oilfield of New Brunswick has produced about 344,000 bri. of 
oil and 20,000 million cu. ft. of gas. Producing depths range 1900-3100 ft., in six 
sands of the Albert Series (Lower Carboniferous). 

A test on the Gaspé Peninsula has bailed oil from shale at 1920-1958 ft., and at 


2036 ft. Another well 4 ml. to the east showed oil and gas near the surface and in a 
fracture zone at 833 ft. 

In 1944, as in 1943, emphasis on drilling in Southern Ontario was for gas. Five 
exploratory wells were drilled, one giving gas. 

There are notes on the various concessions in Eastern Canada. ee ie 
drilling and production data. G. D. H 


Production. 


619.* Influence of Temperature on Oil Yield of Uncemented Sands under Gravitational 
Flow. 8S. L. Zaks. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 1944, 729-733.—Main 
forces retaining oil within sand are surface tension, viscosity, and adhesive effects. 
All these diminish with increase in temperature, the main effect of which is on viscosity 
(in the case of crudes containing gas in solution, however, viscosity fall due to a rise. 
in temperature is offset by rise in viscosity due to loss of gas). A laboratory set-up 
is described for measuring flow of crude through sand under various conditions. 
Sand used (porosity 42%) was of two sizes, 0-01-0-10 mm. and 0-10-0-25 mm. 
Temperature interval studied was 20-100° C. and angle of slope varied from 5° to 40°. 
Crude employed was a light Maikop crude (sp. gr. 0-832). Maximum rise in oil 
recovery was observed for increases in temperature from 20° to 60° C. Effect of 
temperature and slope was more marked for the finer sand. Temperature effect 
decreased with increasing slope. It is suggested that heating oil-sands (method not 
stated), particularly those retaining viscous crudes and in areas where the ground is 
permanently frozen, would be of value. Results are presented tabularly and 
graphically. ¥. B. 


Development. 


‘620. Third of Canada is Rated as Potential Oil Area. C.O. Nickle. Oil Wkly, 11.12.44, 
116 (2), 82.—Canada has produced 110,000,000 bri. of oil, more than 70,000,000 bri. 
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from Turner Valley. 1944 production will exceed 10,000,000 brl., while the con- 
sumption is likely to be nearly 60,000,000 bri. 

Canada’s potential oil land covers Nova Scotia, Prince Edward Island, New 
Brunswick, the Gaspé Peninsula of Quebec, southwestern Ontario, northwest Ontario 
and Manitoba, the interior plains, northeast British Columbia, the Mackenzie River 
Basin and part of the Wind River Basin of the Yukon Territory. 

Turner Valley gives 8,000,000 bri./year from depths of 2700-10,000 ft. It is 22 ml. 
long and 1-3 ml. wide. The Norman Wells field covers 4500 acres. Its potential is 
10,000 bri./day and its reserves are estimated at 35,000,000 bri. It is producing 
3500 bri./day. Of the small oilfields in southwest Ontario, Oil Springs is the best, 
and has produced some 8,000,000 bri. of oil. The group of fields yields about 
150,000 brl./year. There are new and relatively undeveloped fields in the Plains of 
Alberta (Taber, Vermilion, Princess, Conrad, Wainwright, Red Coulee, Lloydminster, 
and others), These have given about 1,300,000 bri. The Stony Creek field of New 
Brunswick produces about 25,000 brl./year. 

During last five years there he» been a widespread search for oil in Canada, about 
70% of the activity being centrea in Alberta. The Maritimes Provinces are the second 
most active area. In New Brunswick and Western Ontario current development is 
largely concerned with meeting needs for natural gas. On the Gaspé Peninsula a 
well is being acidized to develop commercial production from three porous sands in 
the Lower Devonian. Eight wildcats in Saskatchewan have only shown promising 
oil- and gas-shows. Geophysical and geological work is going on in northeastern 
British Columbia. 

In September the Princess discovery was made in Alberta. The well came in at 
1000 bri. /day, from 3965 to 3983 ft., with formation pressure of 1300 lb./sq. in. In 
July the Conrad discovery was made at 2960-2972 ft. in the Ellis. This well is 
23 ml. southeast of the Taber pool, which produces from the Lower Cretaceous. The 
Vermilion pool produces from the Lower Cretaceous at 1800 ft. About 25 ml. to 
the east and south a Lower Cretaceous oil discovery has been made which is similar 
to Vermilion. 

The Turner Valley field has been extended to the north and south, and wells have 
been completed on a fault-block east of the main block. In the latter area the 
oil-water line is 1200-1500 ft. lower than elsewhere. A second test has been drilled 
on the Jumping Pound structure, and this found the Madison limestone 400 ft. higher. 

The Highwood Uplift west of Turner Valley has Madison limestone on a series of 
narrow anticlines. This area is being tested. 25 ml. southwest of Turner Valley 
the Devonian and Madison are to be tested on the shallow Sullivan Creek anticline, 
while the Moose Dome 30 ml. northwest of Turner Valley is also being tested. On 
this structure the Devonian has produced a little oil. 100 ml. farther north along 
the foothills the Ram River and Shunda Creek anticlines are being tested. Light oil 
has been found. The Devonian and Madison are being tested in the Folding Mountain 
and Coalspur areas, respectively. 

Tables give production and drilling data. G. D. H. 


621. Venezuela Production at Peak but Still Short of Objective. Anon. Oil Wkly, 
11.12.44, 116 (2), 116.—Venezuela’s 1944 production will be about 267,000,000 bri., 
87,000,000 bri. more than in 1943, and 50,000,000 bri. more than the peak of 1941. 
In the third quarter of 1944 the production rose to 790,000 bri./day, and is expected 
to be 830,000 brl./day in the fourth quarter. The P.A.W. goal of 1,000,000 brl./day 
would have been attained if there had been sufficient supplies. 

At present the Maracaibo area produces over two-thirds of the oil output. This 
is roughly the region’s optimum capacity. Eastern Venezuela is producing well 
below its potential, but at the rate equivalent to the existing pipe-line capacities. 
A new 16-in. pipe-line from Puerto La Cruz to the Jusepin-Mulata fields is being 
constructed. Completion of this line will result in the testing of promising areas 
west of the Santa Barbara~Mulata—Muri—Jusepin producing districts. In the Greater 
Oficina area various fields are being extended. 

Further development in Eastern Venezuela is most likely to be concentrated along 
the two main trend lines marked by present producing fields in Monagas and 
Anzoategui, which extend west through Guarico. The region farther south is less 
accessible, and discoveries so far have proved only heavy oil. 
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Texas has a producer at Caritos and four dry holes. A dry wildcat has been drilled 
in Delta Amacuro. The Mercedes field has six closed-in producing wells, and it is 
unlikely to have a pipe-line for some time unless its potential is greatly enhanced, 
It is 130 ml. from the nearest production to the east. 

A deep test, Rincon Largo 3, is being drilled by Texas, between producing areas 
in the Santa Ana district. 

A test is being drilled 2 ml. east of the Lagunillas field. The Pando wildcat wag 
abandoned at 6900 ft. It lies 5 ml. southeast of the limits of Oficina proper. 

In Western Venezuela concessions are being sought in the Apure Basin of Apure 
and Zamora. Geological and geophysical surveys have been in progress. 

G. D. H. 


622. Russian Developments in Both Producing and Refining are Important Despite 

War. Anon. Oil Wkly, 11.12.44, 116 (2), 108.—U.S.S.R. production for 1944 wil] 
probably be 275,000,000 brl. In recent years greatest concentration of oilfield effort 
and greatest return from such effort, has been in the area lying between the Ural 
Mountains in the east and the Volga, running from the Caspian to the Pechora region 
in the north. The most important finds have been in a 500-ml. strip in the centre, 
This area has produced considerable amounts of oil since the discovery of Ishimbaevo 
in 1932, and 1944 output is estimated at 200,000 brl./day, compared with 75,400 
brl./day in 1941. The Baku fields are now giving 59% of the Russian output. 
Since 1932 100 new producing areas have been found in the Ural-Volga area, and 
this area has reserves estimated by the Russians at more than 20,000,000,000 bri., 
or 32% of the U.S.8.R. total. Most Ural—-Volga crudes have 2-3% of sulphur, and 
this has called for special refinery equipment. Total gasoline yields run as high as 
52%, and some crudes are said to be good for making high-octane gasolines. 
} Most of the important new producing fields are in the Kuibyshev Combine area, 
extending from the Middle Volga east to the Urals. The oil is at depths of 300-1000 
ft. in most of the fields, and so Syzran, Yablonovoy, Kraznyar, Kinel, Buguraslan, 
Sterlitamak and Ishimbaevo are being developed rapidly. 

Various methods of stimulating production from wells have been applied. In 
some cases soluble compounds are inserted in wells to increase flow. Some bottom. 
hole electrical pumps have capacities of 700 brl./day. 

Among the Ural—Volga fields discovered since the war began are Sabor, Krasnoyar, 
Ammonak, Elshan, and Karlinsk. Much gas has been found in the Buguruslan and 
Saratov regions. This gas is being used industrially. On the Kama river major 
oilfields have been developed during the war at Polazna and Krasnokamsk. The 
Uchta field of the Pechora basin, discovered in 1931, is reported to have been 
extensively developed in recent years. 

In the Ural-Emba region the fields of Narmundanak, Galdybay, Kulsary, Sagiz, 
and Iskine have been developed, and new discoveries are reported at Altykul, Bek- 
Beke and Ispulay. The Emba region is dominantly a salt dome area with great 
possibilities ; present productive capacity may be 25,000,000 brl./year. 

In Turkestan oil and gas discoveries are reported at Palvontash and Kokayta, 
while there have been extensions and new sand discoveries at Nebit Dag, Chelikov, 
Samarkand, Andejon (Ferghana) and Bukhara. This area is rather isolated. 

Sakhalin production is said to have been raised in 1944, and development has been 
started on several discoveries on the Kamchatka Peninusla. Sakhalin is estimated 
to produce 15,000 bri. /day. 

A field is reported to have been found recently at Kashkara, a few miles west of 
Astrakhan in the Volga delta region. Five producers have been completed at depths 
of 750 ft. Some development has been done on new fields between the Araxes and 
Kur rivers of the Caucasus region. Three major fields are said to have been found 
near Kirovobad and in the Khilin and Talyanov districts. A number of favourable 
structures are reported in the southern Khilin region along the Araxes river. This 
potential producing region extends southward into Persian territory and east to the 
shore of the Caspian. G. D. H. 


623. ae Oil Industry Looks Ahead to a Busy Future. Anon. Oil Wily, 11.12.44, 
116 (2), 66.—World oil production in 1944 is higher than ever before, and further 
ee for apart from war needs oil will play a leading part in 
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post-war reconstruction. Many regions hitherto unexplored or superficially tested 
will be explored thoroughly. Both the Caribbean and the Middle East have large oil 
reserves and will be large exporters. The Caribbean region has the largest estab- 
lished facilities for production and refining, and Venezuela, which produces 800,000 
bri./day, will rise to 1,000,000 brl./day, while Colombia expects to produce 80,000 
brl./day in 1945. Middle East production is expected to be increased to about 
500,000 brl./day through the additional refining facilities being completed, and plans 
are being considered for raising the production to 1,000,000 bri./day after the war, 
such a producing potential already being available. In 1944 U.S.A. produced about 
4,500,000 bri. /day. 

U.S.A. has pushed production to the limits of efficient recovery, and must now 
build up reserves. While drilling has been subnormal for three years, the country’s 
production has been increased. It is believed that reserves can be expanded, although 
oil-finding possibilities are less attractive than those of the Middle East, etc. 

Russia has had a notable success in establishing new reserves in the Ural-Volga 
area. Currently Russia holds 11% of the world’s reserves, and produces about 11%. 
The position is similar in South America, while the Middle East, with nearly a third 
of the reserves, gives only 6% of the output, and U.S.A. with 40% of the reserves 
provides 65% of the oil. 

Argentina and Bolivia still require to import oil despite some war-time develop- 
ment of their Government-operated oil industries. Peru’s production has risen to a 
new high; oil is exported. Ecuador produces about 5000 brl./day. Mexico’s output 
has risen. Canada has extensive areas in which oil may be found, and much 
prospecting is going on. ' 

New Zealand has one field with a few wells, but commercial production has not 
yet been obtained in Australia. Japan has been able to re-develop some of the Far 
East fields. 

The world production for 1944 is probably 2,621,734,000 brl., 14-79% more than in 
1943, and 31-5% more than in 1938. 

A table gives the annual production by countries from 1938, and the cumulative 
production up to the end of 1944. G. D. H. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


624. New Basis Developed for Comparing Heat Transfer Fluids. P. W. Parsons and 
B. J. Gaffney. Chem. Met. Eng., 1945, 52, 100.—A new approach to the problem of 
heat exchange on the basis of the relationship of film co-efficient to energy consumed 
in circulating the fluid per unit H.E. surface. 

Flow inside tubes only is considered, equations being derived for both viscous and 
turbulent flow. The behaviour of 19 fluids at 86° F. is shown graphically. These 
include Dowtherm, water, glycerol, ethanol, hydrogen, mercury, and lubricating oil. 
The manner in which the relationship is affected by temperature is also illustrated. 

It is concluded that operation in region of turbulent flow is to be recommended ; 
that in apparatus of equal surface, film coefficient in turbulent region decreases as 
diameter increases, provided energy input is constant. For streamline flow, the 
reverse is true. L. B. 


Distillation. 


625. Patent on Distillation. R.N. Shiras and M. Sonders (Shell Development Co.). 
U.S.P. 2,350,256, 30.5.44. Appl. 8.6.42. A process is described for separating a 
relatively narrow boiling range mixture comprising two components, A and B. A 
has a relatively lower vapour pressure in presence of a relatively high-boiling selective 
solvent than component B. Original mixture is distilled in a first distillation zone 
in presence of the solvent under conditions designed to produce a first overhead 
vapour fraction rich in B and leave a first bottom fraction comprising solvent plus 
dissolved A and a minor portion of B. First bottom product is further distilled in 
a second zone in presence of additional solvent and under conditions designed to 
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produce a second overhead product, comprising vapours of A and B, and to leave 
second bottom product comprising solvent rich in dissolved A. This product ig 
distilled in a third zone to separate A from solvent. At least part of recovered solvent 
is returned to first and second distillation zones and some of second overhead product 
is returned to first distillation zone. H 


Solvent Refining and Dewaxing. 


Patent on Solvent R. E. Tannich (Standard Oil Development Co.). 
U.S.P. 2,349,473, 23.5.44. Appl. 14.9.42. An oxidation inhibitor is added to a 
petroleum fraction containing olefins before extraction with sulphur dioxide. In. 
hibitor is maintained in the mixture until sulphur dioxide is separated from the 
hydrocarbons. H. B. M. 


Cracking. 


627. Houdry Cycle-Timing System. R.B. Tuttle. Oil Gas J., 24.2.45, 48 (42), 120.— 
Along with usual devices for automatically controlling process variables is the variable 
cycle timer. This can be used in any process which depends upon a fixed cycle, 
This timing device resulted in the Houdry process developing into the first continuous 
catalytic cracking installation in commercial use. 

Socony Vacuum Oil Co., at its Lubrite refinery, East St. Louis, IIll., operates a 
six-case Houdry installation. These cases are interposed between a continuous 
throughput vapour heater and a system of fractionators. Each case is connected 
into the system through two valve manifolds, each of which mounts four motor. 
operated valves; and in addition there are six more motor-operated valves, the 
operation of which is common to all the cases. Thus a considerable number of 
valves are involved, and the opening and closing of all except three is controlled by 
the variable cycle-timer. 

All valves are electrically interlocked, and limit-switch contacts are also used to 
operate the valve-position indicating lights, auxiliary equipment, and to furnish test 
contacts so that the cycle-timer can check ail valve operations after they have been 
initiated. Two identical linear motion timers are installed, one being maintained 
for emergency service. Total cycle time can be varied from 30 to 60 minutes as 
desired. A set of signal lights is connected into the various operating circuits, 
indicating to the operator the position of all motor-operated valves. 

A systematic identification scheme renders any work with the leads and terminals 
an orderly procedure, a chart being provided which includes terminal and timer 
segment identification codes. An illustration of sequences is that two cases are 
always on regeneration at a time; one of the cases will be on stream and the fourth 
will be on oil or air evacuation, oil or air repressure, depending on the particular 
instant that the sequence is checked. - 

The Lubrite cycle-timers have been wired for more than 25 different operating 
sequences, G. A. C. 


628.* Vapour Phase Oxidative Cracking of Gas Oil and Naphtha in Presence of Air 
Enriched with Oxygen. I. A. B. Sheinman and A. N. Tzuiba, Bull. Acad. Sci. 
U.R.S.S., Cl. Sci. Tech., 1944, 716-723.—The process of oxidative cracking has been 
proved effective, but has hitherto only been applied using air. Industrial avail- 
ability of cheap O, (Kapitza process) makes use of air/O, mixtures feasible. Labora- 
tory scale experiments were undertaken using enriched air, so that the O, content 
was 37-40%. Cracking was carried out, over a charcoal contact, at 540-560° C 

using 60—70 litres of air/O, mixture per kg. of charge. Reaction time was 28-41 ec. 
As charging stocks, there were employed a naphtha (d,. 0-788, 105-218° C.) and a 
gas oil (dy) 0-858, I.B.P. 203° C., 95% at 360° C.). Once-through cracking yielded 
30-35% of 150° C. end-point gasoline; the total yield of liquid products, including 
gasoline, recovered by gas-stripping, was 63-86%. Inspections of charging stocks 
and products are given. Of the O, entering the reaction 37% is accounted for as 
CO, and CO (mainly the former), 34% by H,O and excess O,, and 29% by O-con- 
taining liquid products, and loss. Advantages claimed for this process include 
absence of coke formation (below 0-1%), thus permitting continuous operation 
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without need for regenerating the catalyst, a calorific value of 7000 cal./m.* for the 

gas produced, as compared to 4000 when air is used, and an increase in aromatic 

content of the gasoline. Combusion or explosion do not occur in the reaction 

and the process is smooth and controllable. Use of air enriched with O, enables the 

plant volume to be reduced by 50%, with consequent improvement in heat balance. 
Vv. 


629.* Data Regarding Problem of Chemistry of Oxidative Cracking of Hydrocarbons 
in Vapour Phase. Il. 8. S. Nametkin and L. M. Rosenberg. Bull. Acad. Sei. 
U.R.S.S., Cl. Sei. Tech., 1944, 709-715.—The cracking of pure n-octane was examined 
in N, and in N,/O, mixtures containing up to 40% O,; a higher content of O, leads 
to combustion. Reaction conditions were a temperature of 575° C. and a duration 
of 24-29 sec. Analyses are given of liquid and gaseous reaction products, among 
which were hexane, hexene, heptane, heptene, benzene, toluene, and formaldehyde. 
Increase in O, concentration leads to increasing formation of aromatics, unsaturateds, 
and O-containing bodies. Whilst peroxides could not be identified in the cracked 
material, it is nevertheless suggested that they are the initial reaction products. O, 
concentrations >20% retard decomposition of octane to hydrocarbons and favour 
production of aldehydes and acids. Most critical condition of reaction is temperature. 
It is concluded that primary decomposition of the n-octane, both in presence and 
absence of O,, is to heptene + methane and to hexene + ethane. Probable further 
reactions are suggested. Vv. B. 


630.* Cracking of Fuel Oils over Alumino-Silicate Catalyst. A. Ya. Larin. Bull. 
Acad, Sci. U.R.S.S., Cl. Sci. Tech., 1944, 724-728.—Laboratory cracking experiments 
at 300-350° C. (at atmospheric pressure) showed that the new type of alumino-silicate 
catalyst employed had considerable activity at these comparatively low temperatures. 
Catalyst was regenerated by steaming and air-blowing at 450-475° C.; activity was 
still very marked after 37 cycles. General action of the catalyst is of a similar 
nature to that of AICI,. Cracking of various fuels (S.G. at 20° C, 0-900-0-930, I.B.P. 
220-300° C.) yielded up to 80% of cracked distillate. Average gasoline yields were, 
150° C. end-point (O.N. with 3 ml. T.E.L./Kg. = 89) 15%; 200° C. end-point 26%. 
Iodine values (Margosches) of the cracked gasolines were 17-29. Vv. B. 
631. Patents on Cracking. C. W. Tyson and C. 0. Tongberg (Standard Oil Develop- 
ment Co.). U.S.P. 2,349,478, 23.5. “i Appl. 12.6.40. During the catalytic crack- 
ing of hydrocarbon oil it has been found advantageous to maintain both cracking 
and regenerating zones under a total pressure in excess of two atms., and to keep a 
partial pressure of oil vapours within the cracking zone at not substantially greater 
than one atmosphere. 


J. M. Barron (Texas Oil Co.). U.S.P. 2,349,603, 23.5.44. Appl. 2.7.43. In a 
combined thermal and catalytic cracking process, hydrocarbon oil is passed through 
a heating zone and thermally cracked. Resultant heated products are introduced 
into lower portion of a vertically disposed reaction chamber in which separation of 
vapours from liquid residue takes place. A residual stock is passed to upper portion 
of the chamber to flow countercurrently to upward rising vapours. A cracking 
temperature is maintained in reaction chamber and thermal cracking takes place. 
Liquid residue is withdrawn and subjected to coking. Vapours are fractionated to 
separate lower from higher-boiling fractions, and higher-boiling fractions are recycled 
to heating zone. Lower-boiling fractions are withdrawn from fractionating zone 
and combined with a straight-run condensate stock. The mixture is then catalytic- 
ally cracked. Resultant products of catalytic cracking and a petroleum stock are 
combined with vapours from the coking operation and admixed constituents are 
fractionated to obtain a condensate fraction and a residual fraction. Residual 
fraction is used as stock introduced to upper portion of the vertically disposed reaction 
chamber, and condensate fraction is passed to fractionating zone. 

H. O. Folkins and C. M. Thacker (Pure Oil Co.). U.S.P. 2,350,159, 30.5.44. Appl. 
19.10.42. In a conversion process, hydrocarbons are cracked in presence of mercury 
and an aliphatic halide under conditions of temperature and pressure at which 
mercury and aliphatic halide are in vaporized state. 
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C. R. Wagner and C. M. Ridgeway (Pure Oil Co.). U.S.P. 2,350,204, 30.5.44, 
Appl. 18.3.39. In a process for converting hydrocarbon oil to gasoline boiling 
hydrocarbons, oil vapours are rapidly heated in a restricted stream in the absence of 
@ catalyst by means of high temperature gases to approximately desired cracking 
temperature. Heated vapours are passed to a catalytic cracking zone substantially 
full of solid, comminuted catalyst. Vapours are passed through this cracking zone 
at a lower velocity than in heating zone. Catalyst in cracking zone is moved 
mechanically from inlet to outlet in a horizontal direction, and is continuously 
agitated. The zone is maintained at cracking temperature by means of combustion 
gases having a lower temperature than gases used to heat the vapour stream in absence 
of catalyst. Movement of catalyst is regulated in cracking zone so that its stay 
therein does not substantially exceed its efficient life. H. B. M. 


Polymerization. 


632. Patent on Polymerization. T.P. Remy, U.S.P. 2,350,330, 6.6.44. Appl. 28.9.38, 
A hydrocarbon mixture rich in olefins and aromatics is maintained in contact with a 
finely divided radio-active material at a high, non-cracking temperature. In this 
way polymerization and condensation are effected. H. B. M. 


Alkylation. 


683. Patent on Alkylation. J. A. Owen and E. E. Stahly (Standard Oil Develop. 
ment Co.). U.S.P. 2,349,458, 23.5.44. - Appl. 26.11.38. To prepare a mixture con- 
sisting predominantly of saturated, branched chain, normally liquid hydrocarbons 
boiling in the gasoline range, at least one low boiling isoparaffin is reacted with at 
least one normally liquid paraffin of different molecular weight. Reaction is carried 
out under alkylation conditions in presence of a metal halide-aluminium halide 
double salt complex in which the metal is other than aluminium. H. B. M. 


Isomerization. 


634. Patents on Isomerization. H. Pines and H.S. Bloch. U.S.P. 2,349,516, 23.5.44. 
Appl. 31.5.41. Paraffins are passed in series through a number of solid masses 
comprising an isomerizing catalyst, the masses being maintained at successively 
lower isomerizing temperatures in direction of flow of the paraffins. Masses increase 
in volume as temperature decreases to provide a longer period of contact in the last 
than in the first mass of the series. 


N. Fragen (Standard Oil Co. Chicago). U.S.P. 2,349,821, 30.5.44. Appl. 15.12.41. 
In an isomerization process for conversion of straight-chain hydrocarbons to 
branched-chain hydrocarbons, the aluminium halide-paraffinic hydrocarbon complex 
employed as catalyst increases substantially in viscosity with use. To regenerate 
the complex it is contacted with at least one isoparaffin hydrocarbon in presence of 
an activator affording a hydrogen halide under the reaction conditions. In this 
way its viscosity is substantially reduced and it can be returned to the isomerization 
process. H. B. M. 


Chemical and Physical Refining. 


635. Application of Contact Filtration in Refining High-Quality Lubricating Oils. 
P. L. Paul and I. A. Schwint. Oil Gas J., 3.2.45, 43 (39), 38.—British-American’s 
new refinery at Clarkson has a contact filtration unit using activated clay for pro- 
cessing motor and aviation lubricating oils. Continuous operation, flexibility in 
switching from one stock to another, low over-all process lossses, and low labour cost 
in operating the 1000-brl.-per-day unit are features. 

Basic equipment for contacting with activated clay consists of a mix tank, heater, 
contact, and stripping tower and filtering equipment to separate the clay from the oil. 

The super-petrol fine-mesh clay is discharged into a 200-ton bulk clay storage bin 
and gravitated from a secondary 10-ton bin to a Syntron weight-feeder which dis- 
charges the clay from an endless belt into the mixing tank, the amount being 
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automatically controlled. Charge oil at the rate of 1000-1500 bri. per day is pumped 
to the mix-tank with the required clay and mixed at a temperature of 180° F. The 
slurry is continuously pumped through a heat-exchanger to the Lummus radiant-type 
heater and thence to the vacuum contact tower, where the oil is stripped to remove 
volatile impurities, improve the emulsion characteristics, and ensure a colour stable 
and odour-free product. 

The clay is removed from the oil in a continuous Oliver vacuum precoat filter by 
means of a knife-blade operating against a revolving drum. Hot flue gases from an 
inert gas generator blankets the filter shell to prevent oxidation and reduce fire 
hazards. 

Oil flows from the filter through a heat exchanger to a blotter press for secondary 
filtration and then through a final cooler to the finished oil rundown tank. 

G. A. C. 


636. Patent on Chemical and Physical Refining. T.L. McNamara and L. M. Hender- 
son (Pure Oil Co.). U.S.P. 2,350,176, 30.5.44. Appl. 30.12.40. Weakly acidic sub- 
stances are removed from hydrocarbon liquids by contacting the liquids with aqueous 
alkali metal hydroxide solution to which has been added material selected from the 
group consisting of acid oil and the reaction product of alkali metal hydroxide and 
acid oil. Constituents soluble in aqueous alkali solution having a pH between 7 
and 9 are removed from the acid oil prior to contact with the hydrocarbon liquids. 
H. B. M. 


Special Processes. 


637. Patents on Special Processes. A. L. Conn (Standard Oil Co., Chicago), U.S.P. 
2,349,574, 23.5.44. Appl. 21.8.40. In a conversion process, hydrocarbon oil vapours 
are contacted with a powdered catalyst in a number of stages, employing different 
grades and particle sizes of catalyst. In at least two stages enlarged reaction zones 
are employed and upward flow of vapours is procured through these zones. Con- 
ditions of catalyst sedimentation are regulated to provide a different time of exposure 
of catalyst to oil -vapours in the different zones. 

R. B. Day and E. R. Kanhofer (Universal Oil Products Co.). U.S.P. 2,349,812, 
30.5.44. Appl. 14.4.41. To improve a gasoline fraction of relatively low anti- 
knock value it is introduced into a reaction chamber containing (a) a paraffin 
dehydrogenation catalyst and (b) an olefin isomerizing catalyst. Fraction is passed 
through (a) at a space velocity sufficient to effect substantial dehydrogenation and 
afterwards through (b) at a space velocity designed to isomerize olefins formed by 
dehydrogenation. 

L, Schmerling and V. N. Ipatieff (Universal Oil Products Co.). U.S.P. 2,349,834, 
30.5.44. Appl. 12.4.41. To produce a substantial yield of mono-alkyl aromatic 
hydrocarbon from a poly-alkyl aromatic hydrocarbon, the latter is subjected, together 
with a non-alkylated aromatic hydrocarbon, hydrogen and hydrogen chloride, to 
contact with a zine chloride-containing catalyst. Process is carried out at a de- 
alkylating temperature between 100° and 500° C. 


F. E. Frey and H. J. Hepp (Phillips Petroleum Co.). U.S.P. 2,350,501, 6.6.41. 
Appl. 19.10.36. Synthetic, predominantly branched paraffins within the motor-fuel 
boiling range are produced from paraffins and olefins of lower molecular weight as 
follows. A stream of paraffins is maintained at a pressure above 1000 Ib./sq. in. 
and at a reaction temperature at which only slight cracking occurs. A low-boiling 
olefin hydrocarbon material is dispersed in the stream in such a way that concen- 
tration of unreacted olefin does not exceed 10% by weight. Afterwards a second 
and different low-boiling olefin material is dispersed in the stream in such a way 
that the concentration of unreacted olefin does not exceed 10% by weight. Synthetic 
paraffins are thus formed by reaction of olefins with paraffins, and these can be 
separated from the reaction mixture. H. B. M. 


Safety Precautions. 


638. Safety in the Refinery. J. K. Skipton. Petrol. Engr., January, 1945, 16 (4), 
190.—Despite the continuing interest of managements in the prevention of accidents, 
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the stress of war conditions has caused an increase in mishaps, with consequent 
injury and deaths. 

A safety engineer in whatever organisational set-up used should work closely with 
all departmental heads, learn their problems, and contribute to the solution of same, 
Safety cannot be established by special campaigns from outside the department, but 
must be supplemented by a programme within each section. New problems are 
always arising. For example, the employment of substitute materials with less 
resistance to corrosion than those formerly employed should give rise to intensification 
of inspection and replacement activities. Constant checks are required where materials 
are used which have never been employed previously under the conditions now faced, 

Precautions taken to prevent and combat fires are, in the main, effective. Where 
@ fire is caused by carelessness there is also evidence of management failure. Safety 
training must be constant, and a plant environment created in which carelessness 
has the least chance to cause serious fires. Static charges and electrical equipment 
can cause fires, and steps must be taken to prevent these. Hazards caused by sparks 
from steel tools must be studied. 

Good housekeeping—that is, cleanliness in the refinery, use of correct cleaning 
materials, and clearance of passage-ways—must be insisted upon. All leaky fittings 
should be promptly repaired. The conditions inside vessels in eu be visually in. 
spected to determine whether they are really safe, even when the atmosphere has 
been found so bya gas indicator. Canister-type masks have a time limit on their 
effectiveness, depending on concentration of gas, and they provide no protection at 
all against an atmosphere deficient in oxygen. No man should enter a dangerous 
atmosphere unless help is at hand to remove him in case of accident, and life-lines 
should be worn. 

Welding operations should be kept as much as possible away from danger spots, 
and no such job should be started without the permission of a safety official. 

The hazards of steam-raising plant, walkways, and in the use of internal-combustion 
engines should be studied. All employees should be required to obtain first-aid 
treatment for even the slightest injury. The American Petroleum Institute and the 
National Safety Council publish much helpful information on the problems, which 
is available to safety officers. G. A. C. 


PRODUCTS. 


Chemistry and Physics. 


639. Heats of Combustion of Benzene, Toluene, Ethyl Benzene, 0-Xylene, m-Xylene, 
p-Xylene, n-Propylbenzene, and Styrene. E. J. Prosen, R. Gilmont, and F. D. Rossini. 
Bur. Stan. J. Res. Wash., January, 1945, 34 (1), 65.—Heats of combustion in kilo- 
calories per mole at 25° C. and at constant pressure of the above liquid hydrocarbons 
in gaseous oxygen to form gaseous carbon dioxide and liquid water have been deter- 
mined as follows: benzene 780-98 + 0-10, toluene 934-50 + 0-12, ethyl benzene 
1091-03 + 0-17, o-xylene 1088-16 + 0-24, m-xylene 1087-92 +. 0-15, p-xylene 1088-16 -- 
0-22, n-propyl benzene 1247-19 + 0-16, and styrene 1050-40 + 0-20. OG. i. G. 


640. Heats of Formation and Combustion of 1 : 3-Butadine and Styrene. E. J. Prosen 
and F. D. Rossini. Bur. Stan. J. Res. Wash., January, 1945, 84 (1), 59.—Heats of 
formation and combustion of gaseous and liquid 1: 3-butadiene and styrene at 
25° C. in kg. cal./mole have been determined as follows :— 


Heat of combustion. Heat of formation. 
1 : 3-Butadiene (gas). 607°907 + 0°225 26°748 + 0°233 
(quid) 602°788 + 0°226 21-629 + 0°234 
Styrene (gas). “ 1060°79 + 0°22 35°106 + 0°243 
(iat id) 1050°40 + 0°20 24-716 + 0°221 


641.* Influence of Point of Initiation on Parameters of an Air Impact Wave on Detona- 
tion of Explosive Gaseous Mixtures. A. A. Grib. Applied Maths and Mech., 
(U.S.S.R.), 1944, 8, 273-286.—The paper deals with the unidimensional detonation 
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of an explosive gas mixture and with the air impact wave generated by detonation. 
Parameters considered are velocity of detonation, pressure, density, velocity of 
gaseous components and temperature. Mathematical discussion is divided into 
three parts, dealing with determination of parameters of the detonating wave, with 
air impact wave due to detonation, and with the case where an explosive mixture is 
initiated at the mid-point of the space it occupies. Actual examples are worked out, 
from experimental data obtained for mixtures of oxygen with methane, ethylene, 
and acetylene, both for initial pressures equal to atmospheric and to 600 atm. V. B. 


642.* Investigations on Recovery of Vapours of Volatile Solvents on Solid Sorbents. VI. 
Heat Effects on the Sorbtion of Vapours of Volatile Solvents under Conditions of their 
Recovery. Sorbtion of Vapours of Benzene and Ethyl Alcohol on Charcoal. E. V. 
Alekseevskii and N. D, Gorchakov. J. Appl. Chem. (U.S.S.R.), 1944, 17, 289-298.— 
Experiments were made with layers of activated charcoal varying from 10 to 40 cm. 
in length and with vapour concentrations of 10-9 to 29 mg./litre. Charcoal used, 
dried at 120° C., had a diameter of 3 mm. and a density of 0-5. Velocity of vapour 
was 1-5 litres/min./em.*. Temperature rises of up to 40-5° C. were observed. Tem- 
perature distribution is uneven along the charcoal layer and temperature rise moves 
backwards from front layers. Rise of temperature is sufficient markedly to affect 
dynamic coefficients of the system and also degree of protection afforded; account 
of such “‘ thermal errors ’’ should therefore be taken in vapour-recovery plant design. 
Results are presented graphically. Rise in temperature is approximately linearly 
proportional to concentration of vapour when this latter exceeds about 15 mg. /litre. 
V. B. 


. 


643. New Observations on Contact-Catalytic Transformations of Six-membered Rings 
into Fiveemembered. N. I. Shuikin. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Chim., 
1944, 4490—445.—It is known that isomerizing action of AICI, increases in presence 
of traces of H,O. This is probably due to nascent HCl formed by hydrolysis. Chloro- 
cyclohexane, obtained by direct photochemical chlorination of cyclohexane, was 
passed, in a slight current of N, at 300° C., over a catalysts composed of 90% Al,O, 
and 10% Fe,0,. (Chlorocyclohexane was also prepared from the 76-82° C. fraction 
of Surakhani and Maikop straight-run gasolines, which fractions were found to con- 
tain 42% and 30%, respectively, of cyclohexane.) Over 99% of the chlorocyclohexane 
loses HCl. Principal reaction product (app. 33%) was 1-methyl-cyclopentene-1, 
formed by isomerization of cyclohexene (app. 13%) which is also produced. A smaller 
quantity (app. 7%) of 1-methylcyclopentene-2 was also formed. It is concluded that 
isomerization is caused by nascent HC! split off from the chlorocyclohexane. 


Analysis and Testing. 

644. Hydrocarbon Analysis with Infra-red Spectrophotometer. A. 0. Beckman. 
Petrol, Engr, January, 1945, 16 (4), 173.—The spectrophotometer, an instrument 
designed to measure accurately radiant energy of a given spectral quality.as defined 
by its wave-length, consists in its simplest form of a light-source, an entrance-slit, a 
concave mirror, a prism, an exit slit, a sample cell, and a phototube and amplifier 
circuit for measuring radiant energy. With the sample cell empty and the spectro- 
photometer set for the desired wave-length, the slit openings may be adjusted until 
a reading of 100% is obtained on the light-measuring scale, corresponding to no 
absorption or 100% transmission of the radiation. With a sample in the cell, the 
amount of light transmitted will be decreased if the sample absorbs some of the 
light, and absorption will vary with the wave-length. By plotting percentage trans- 
mission versus wave-length, the light-absorption pattern for the sample can be de- 
picted. No two patterns are exactly alike; thus positive identification of chemical 
compounds is possible. 

It is necessary to use an infra-red spectrophotometer for the analysis of most 
hydrocarbons, because saturated hydrocarbons and mono-olefins do not absorb in 
the ultra-violet region, and a visible spectrophotometer is of no value. 

In conventional spectrophotometers the wave-length setting is adjusted continu- 
ously by the rotation of a screw mechanism, but in an instrument designed primarily 
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for routine hydrocarbon analysis the prism is set to a number of pre-selected wave. 
settings by means of a turret-stop mechanism, which is a time-saving device. 

A convenient gas-handling system is provided, the pressure being adjusted by 
mercury piston. A radiation thermocouple is used to measure the infra-red radiation, 
To analyse @ mixture of normal and isobutanes it is merely necessary to use a gag 
sample at a pressure corresponding to that used to produce curves of per cent. trang. 
mission versus per cent. isobutane for various total pressures of the gas sample in 
an absorption cell 15 em. long. The per cent. transmission of the sample can be 
converted directly into per cent. isobutane. 

A complete analysis requirés about 15 min., and the accuracy is about 0-5% of 
the total sample. 

For multi-component analysis, optical density is determined at different wave. 
lengths in place of per cent. transmission, substituting in equations, and solving 
them simultaneously for the mol fractions of each component. A typical analysis 
of a seven component C, hydrocarbon mixture can be made in about 40 min., including 
the time required for calculating. 

The infra-red spectrophotometer has established itself as a practical instrument 
for process control in the refinery; in one butadiene plant alone, over 12,000 C, 
analyses were made in less than one year. Considerable progress has been made in 
analysing complex hydrocarbon mixtures entirely automatically, as is done with 
ultra-violet equipment used for butadiene plants. G. A. C. 


645.* Quantitative Removal of Tetra-ethyl Lead from Ethylized Motor Fuels. N. G. 
Titov. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 1944, 690-694.—Existing methods 
for removal of T.E.L. from gasolines tend to alter characteristics of the latter, either 
chemically as by action of the,reagent (e.g., Br) used or else physically by loss of 
light ends in handling. It is shown that T.E.L. may be totally removed from fuels 
by agitating the latter with 4 vols. of glacial acetic acid, in a sealed container at 
75-80° C. for 3 hr. After cooling, the acetic acid, containing the Pb in solution, is 
removed by water-washing the gasoline. Estimatidn of Pb content of acid extract 
may be made either gravimetrically (as PbSO,), or else volumetrically by titration 
with ammonium molybdate. For T.E.L. contents of about 3 gm. T.E.L./kg. it is 
sufficient to take 20 ml. gasoline for analysis. Results are given of analyses of gasolines 
of known T.E.L. content by this method and also demonstrating that gasoline 
characteristics are substantially unaffected by treatment with glacial acetic acid. 


646. Estimation of Small Quantities of Diphenylamine. H. Barnes. Analyst, 1944, 
69, 344.—The amine is oxidized in acid solution to diphenylamine violet and colora- 
tion so produced is measured by a Spekker Absorptiometer. Cc. F. M. 


647.* New Method for Determining Dry Residue in Water, Brine, and other Saline 
Solutions. I. V. Tananaev and M. I. Levina. J. Appl. Chem. (U.S.S.R.), 1944, 
17, 356-361.—Determination of solids in waters containing chlorides of Mg and Ca 
is complicated by formation of hydrates, difficult to dry. Normal method of using 
Na,CO, has certain disadvantages, such as hygroscopicity of the carbonate residue 
and sputtering on drying. A more rapid and convenient method is afforded by use 
of NaF, which does not form hydrates, loses all water at 120° C. and is stable to at 


least 200° C. Experiments with solutions of MgCl, and CaCl,, of known strength,: 


demonstrate reliability of the method. Analyses of 11 samples of waters, using 
both Na,CO, and NaF methods, shows good agreement. The NaF method is also 
applicable to determination of H,O in hydrated salts of heavy metals. Vv. B. 


648.* A Method for the Analysis of Nitrous Oxide in Natural Waters. E. K. Gerling, 
G. M. Ermolin, and N. V. Baranovskaya. J. Appl. Chem. (U.S.S.R.), 1944, 17, 
213-218).—By use of specially constructed apparatus, the presence of small amounts 
of N,O in natural waters of Tataria region, U.S.S.R., was proved. It is pointed out 
that unless the presence of this gas is taken into consideration it may be mistaken 
for condensable hydrocarbons, particularly as it may occur in quantities considerably 
greater than do the latter. Vv. B. 
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649. Improved Still-Head Designs for Laboratory Fractionating Columns. G. Patrick. 
al and Ind., 1945, 74-75.—A total condensation-variable take-off head suitable 
for use at atmospheric or reduced pressure is described. The take-off is regulated 
by mercury, and it is claimed that rates as slow as one drop in 2 min. are easily 
obtainable. Cc. F. M. 


650. Use of Azeotropes in Separation of Aromatic, Saturated, and Unsaturated Con- 
stituents of Hydrocarbon Fractions from Carbonization of Coal. Part I. Separation 
of Benzene and Toluene from Vertical-retort Toluoles. E. A. Coulson and E. C. Holt. 
J. Soc. Chem. Ind., 1944, 68, 329-333.—Benzene and toluene of purity 97-100% in 

yields between 80% and 90% of that present can be separated from crude benzole 
fractions which contain unsaturated, naphthene, and paraffin hydrocarbons in addition 
to the aromatics by combinations of straight fractionation and fractionation of suit- 
able azeotropic mixtures. Of the azeotrope-formers used, ethyl alcohol and aceto- 
nitrile gave most favourable results, but methyl and isopropyl alcohols, acetone and 
methyl ethyl ketone, and acetic acid have also been examined. Cc. F. M. 


651. Use of Azeotrope-forming Substances in Separation of Light Hydrocarbon Frac- 


stituents. II. Separation of Saturated Hydrocarbons and Styrene from Xylole Frac- 
tions. E. A. Coulson, E. C. Holt, and A. Sleven. J. Soc. Chem. Ind., 1944, 63, 
333-336.—Rich fractions containing about 50% of styrene can be separated from 
crude coal-tar naphthas by efficient fractional distillation at suitably reduced pressure. 
Pure monomeric styrene and xylene can be separated with fair completeness from 
these fractions by azeotropic fractional distillation at normal or reduced pressures 
using ethylene glycol mono-methyl ether as third component and a column equivalent 
to 36 theoretical plates. Amount of styrene isolated from typical crude naphthas 


. was 1-5-1-8% and from a typical solvent naphtha 7:3%. Saturated hydrocarbons 


present in xylole fractions and of boiling points close to those of the xylenes can be 
separated with much greater ease by azeotropic fractionation using the same 
azeotrope-former. Cc. F. M. 


652. Patent on Analysis and . A. L. M. A. Rouy (Gyro-Balance Corp.), 
US.P. 2,349, 563, 23.5.44. Appl. 30.8.41. To measure its lubricating characteristics, 
a lubricant is applied between a bearing and a balanced shaft supported therein. 
Rotation of the shaft is started and angular speed is gradually increased. During 
starting and rotation the force of friction caused is measured, also the speed of rotation 
at each measurement of force, to determine angular speed at which such force is 
least. In this way it is possible to find the angular speed at which the oil forms a 
continuous film between bearing and shaft. H. B. M. 


Crude Oil. 


653. China Produces Fuels from Vegetable Oils. Fa-Wu Cheng. Chem. Met. Eng., 
1945, 52, 99.—In 1937 China turned to tung and other vegetable oils as sources of 
petroleum products. The oils were cracked by high and atmospheric pressure pro- 
cesses, with and without catalysts. The fatty acids only suffered decomposition. 

For pressure cracking, large direct-fired bombs were employed, the oil being pumped 
or sprayed through nozzles into the reaction chamber at such a rate as to maintain a 
constant level. When temperatures of 400-500° C. and pressures of 50-150 p.s.i. 
were attained, the rel valve was opened into a distillate receiver. Cracking rate 
was controlled by heat input and regulation of the release valve. A 75% yield of 
“ crude oil,’’ characterized by an acid value of about 30, was obtained. 

In the atmospheric pressure process, the raw vegetable oil was charged alone into 
the retort or admixed with 1-5% of AICI,. More often the oil was transformed into 
calcium soaps before cracking. The latter were subjected to high temperatures in 
50-100-gallon cast-iron retorts, a 55% yield of neutral “ crude oil ’’ being obtained. 
The respective “crude oils” possessed the following average distillation charac- 
teristics :— 
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Yield %. 
Fraction. Boiling range. Pressure Soap Colour, 
cracking. cracking. 
oil . Below 200° C. 50 20 Yellow 
» (kerosine) . »» 200-280° C. 30 20 
— » (fuel oils) . - »» 280-350° C. 20 50 Brown 
Residue (lubricants) . . Over 350° C, a 10 Black 


L. B. 


654. Yields from Crude Oil. W. L. Nelson. Oil Gas J., 24.2.45, 48 (42), 151.—The 
Refiner’s Notebook Nos. 24 and 26 on Crude Distillation and Evaluation Curves are 
continued, the evaluation curves of a 37° A.P.I. paraffin intermediate base crude 
being shown. One break-up of the crude oil is given and the yields and properties 
of raw aviation gasoline, naphtha, kerosine, diesel fuel, and topped crude estimated, 
By using the plant operations costs of Refiner’s Notebook No. 27 (27th January, 
1945) and current prices of products and crude oil it is possible to estimate profit 
per barrel of crude oil. G. A. C. 


Gas. 


655. More Industries Using Helium. Bureau of Mines Reports. Anon. Petrol, 
Engr, January, 1945, 16 (4), 144.—Five Bureau of Mines plants annually produce 
more than twenty-five times the pre-war volume of helium. 

The Bureau is the sole producer of this gas and state that despite the steady 
increase in commercial orders (about 250,000 cu. ft. now being diverted monthly to 
commercial distributors) and the millions of cubic feet used monthly by government 
agencies, even greater quantities are available for industrial and medical — 

C. 


Lubricants. 


656.* Variation of Viscosity with Temperature and Concentration, in Lubricating Oils 
Containing High- and Low-viscosity Additives. M.M. Kusakov. Bull. Acad. Sci. 
U.R.SS., Cl. Sci. Tech., 1944, 672-684.—Viscosity determinations on additive-con- 
taining oils were made in an Ubbelohde viscometer in a special thermostat capable 
of maintaining a wide range (— 50° to 100° C.) of accurately controlled (0-2-0-3°) 
temperatures. High-viscosity additives used were “ paraton,” ‘ superol,’’ and 
‘* vinipol,”’ the two latter being polymerized vinyl esters; gasoline was used as low- 
viscosity additive. At low temperatures viscosity determinations were carried out 
with a small applied pressure; limiting value of viscosity attained (at pressures in 
region of 400 mm. H,O) was taken as true value. Effect of additives may be 
expressed by the relationship 7 = 7°, where c is the concentration (wt. %) of 
additive and a is a constant. In the case of viscous additives a is positive and 
characteristic of the additive, being independent of temperature. Relationship 
holds for such light products as gas oil and kerosine and for additive concentrations 
up to 15-20%. In the case of additives of low viscosity (i.e., gasoline) constant a 
becomes negative and varies with temperature, increasing as the latter falls. Effect 
of gasoline in lowering viscosity is more marked the greater the original viscosity. 
C, (the concentration of gasoline required to lower oil viscosity to 1/nth of its original 
value) is found to be a linear function of temperature when the latter is positive. 
Above relationships are of considerable value in preparation of blends having required 
viscosity characteristics. Effect of both types of additives is to cause a flattening 
of the viscosity /temperature curve. In the case of simultaneous addition of viscous 
and non-viscous additives the effect of the former is independent of that of the 
latter. Results are presented graphically in numeous diagrams. Vv. B 


657. Patents on Lubricants. R. Reuter (Atlantic Refining Co.). U.S.P. 2,349,462, 
23.5.44. Appl. 20.2.40. An addition agent for lubricating oils is prepared by 
reacting an ester of phosphorus acid with an alkyl aroxy alkanol under controlled 
conditions of temperature and time. 

- J. Faust (L. Sonneborn Sons, Inc.). U.S8.P. 2,349,785, 23.5.44. Appl. 15.7.43. 
A corrosion inhibitor for lubricating oils is prepared by reacting mahogany petroleum 
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sulphonate with phosphorus pentasulphine. The inhibitor is added to oil which is 
normally corrosive to cadmium silver and copper-lead bearings. 


B. B. Farrington, J. O. Clayton, and D. E. Etzler (Standard Oil Co. of California). 
U.S.P. 2,349,817, 30.5.44, Appl. 8.3.40. An addition agent for lubricating oil 
normally tending to deteriorate under operating conditions of internal-combustion 
engines comprises an oil-soluble metal salt of an acid of the type HOOC-(CH,),— 
COOH, in which ‘‘n”’ is a whole number and in which hydrocarbon radicals may 
replace one or more hydrogen atoms of the -CH,-groups. At least two polar radicals 
have been substituted for hydrogen atoms carried by carbon atoms other than that 
of the salt-forming carboxylic acid group. 


A. B. Hale (Gulf Oil Corp.). U.5.P. 2,349,861, 30.5.44. Appl. 12.2.42. A heavy © 
lubricant is prepared by reacting 100 parts of a mixture of petroleum asphalt and 
petroleum lubricating oil with 5-15 parts of sulphur. The oil has a Saybolt universal 
viscosity of 100-500 sec. at 100° F., and mixture contains not less than 35 nor more 
than 65 parts of either oil or asphalt. a a etree 
of 350-550° F. 

W. J. Backoff, N. D. Williams, J. F. O’Loughlin, and H. L. Moir (Pure Oil Co.). 
U.S.P. 2,350,145, 30.5.44. Appl. 10.10.40. A gum solvent for deposits in internal 
combustion engines comprises a major portion of mineral oil or pine oil boiling 
350-380° F., 5% by volume of aliphatic alcohol boiling above 350° F., and 5% by 
volume of material boiling below 350° F. selected from the group consisting of esters 
of aliphatic acids, aliphatic ketones, and aliphatic alcohols. 

O. M. Reiff (Socony—-Vacuum Oil Co.). U.S.P. 2,350,368, 6.6.44. Appl. 23.4.40. 
A mineral oil lubricant has admixed with it a small amount of an oil-miscible, sub- 
stantially stable monosulphide of an alkyl-substituted hydroxyaromatic hydrocarbon 
in which the hydroxyl hydrogen is substituted with the radical of an oxyacid which 
remains after removal of an acidic hydroxyl group. 

L. E. Beare (Sinclair Refining Co.). U.S.P. 2,350,489, 6.6.44. Appl. 5.4.41. A 
lubricant is prepared from a mineral oil, a metal soap of an aromatic fatty acid, and 
a compound of the group consisting of alizarin and fatty acid esters thereof. The 
metal soap is present in sufficient quantity to impart corrosiveness to the oil, and 
the alizarin and fatty acid esters are in amount sufficient to inhibit said corrosiveness. 

H. B. M. 


Bitumen, Asphalt and Tar. 


658.* Investigation of Putilov Asphalt. P. I. Sanin and V. G. Putzillo. Bull. Acad. 
Sci. U.R.S.S., Cl. Sci. Tech., 1944, 734-739.—Asphalt obtained from Putilov (Lenin- 
grad area) had the following analysis (% on the organic portion): C 86-3, H 91, 
N 1-7, 8 0-9, O (by difference) 2:0. Ash content of a sample free from visible impurities 
was 1:8%. Material soluble in successive extraction with solvents was: petroleum 
ether 7-0, benzol 14-0, CHCl, 6-8%, leaving 72-2% insoluble. Analyses are given of 
various extracted portions and the residue. Genesis of the asphalt is discussed, 
particularly with reference to its possible migration and to relationship between 
chemical analysis and geological findings. Previous work of this nature is reviewed. 
Vv. B. 


659.* Thermal Solution of Sadkin Asphalt as a Method of Obtaining Synthetic Liquid 
Fuel. M. K. D’yakova and I. L. Tzitron. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 
1944, 740-744.—The Sadkin asphalt deposit is one of the largest in the U.S.S.R. 
The asphalt is friable, low in ash (1-1—-1-3%), high in S (7-0%), and almost completely 
soluble in benzene. Ash contains 31:7% of V. The asphalt is now being used for 
road coating and other subsidiary uses. The most satisfactory way of utilizing it 
and of recovering the V would be to hydrogenate it. As this is not at present pos- 
sible, tests were made to determine yields of different products obtainable by the 
process of thermal solution. From numerous experiments it is concluded that opti- 
mum conditions are: temp. 430-440° C., pressure 25-30 atm., and duration 15-30 
min. A 1:1 asphalt: solvent ratio is employed, the latter being a 300-360° C. 
petroleum fraction, which is completely regenerated in the process. Yield of crude 
gasoline (end point 230° C.) is 30%, with 8-10% of gas and 56% of coke, both of 
which can be used as fuel. The coke is also a source of V. Vv. B. 
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660. Patents on Bitumen, Asphalt and Tar. F. B. McGrane (Colprovia Roads), 
U.S.P. 2,349,445, 23.5.44. Appl. 8.5.40. In manufacture of paving composition g 
normally solid bituminous cement is employed, also powdered hard bitumen and a 
substantially non-volatile flux oil (viscosity Furol at 122° F., 100-2500 sec.). The 
bituminous cement is mixed in liquid state with the flux oil and particles of 

are coated with the mixture. Flux oil acts as a carrier for bituminous cement which 
is not amalgamated with it. Afterwards powdered hard bitumen is incorporated 
and distributed throughout the mass. The consolidated composition produces 
pavement resistant to internal movement, in which aggregate particles are bonded 
both by bituminous cement and by cement resulting from amalgamation of flux oj] 
and powdered bitumen. 

F. B. McGrane (Colprovia Roads). U.S.P. 2,349,466, 23.5.44. Appl. 9.5.40. In 
preparation of bituminous paving composition, a first batch portion is prepared by 
mixing relatively coarse aggregate particles with bituminous cement in liquid form 
so that all particles are coated. A second batch portion is separately prepared by 
mixing relatively fine aggregate particles with fluxing oil and powdered hard bitumen 
adapted to amalgamate gradually with the fluxing oil. In this way particles become 
coated and flux and hard bitumen are distributed substantially evenly throughout, 
Finally the two batch portions are mixed together. Mixing is continued until they 
are distributed substantially evenly throughout each other. 

J. M. Hoeffelman (Shell Development Co.). U.S.P. 2,350,279, 30.5.44. Appl. 
1.11.40. A surfacing material consists of mineral aggregates which have been coated 
with a substantially asphalt-free mineral lubricating oil reacted with 0-2-5%, by 
weight of a sulpho compound of formula 


vole 
i 


R is a primary alkyl group having up to 8 carbon atoms, and X is an organic radical 
of the class consisting of hydroxyl, primary alkoxy, and aryl radicals. H. B. M. 


Special Hydrocarbon Products. 


661. D.D.T. Thanite Sprays for Mosquitoes. P. L. Rice, C. B. Huffaker, and R. C. 
Back. Soap, March, 1945, 21 (3), 119.—Biological tests have been carried out in a 
Peet Grady chamber on the toxicity of sprays of D.D.T. Thanite, and pyrethrum 
to adult mosquitoes (Anopheles quadrimaculatus Say.) using half of the normal dosage 
for flies and a quarter of the usual exposure period, to simulate field conditions. 
With sprays containing (a) 1% Pyrethrol “ 20,” (b) 1% D.D.T., (c) 0:2% D.D.T. + 
0-8% Thanite, and (d) 0-4% D.D.T. + 0-6% Thanite, knockdowns of 97, 57, 92, 
and 86, respectively, were obtained. The kills after 24 hr. (including moribund 
insects) were 94, 100, 96, and 99. Thus 1% D.D.T. gives a complete kill, but 
knockdown is slow. Satisfactory replacement of 1% pyrethrum can be obtained 
with 0-2% D.D.T. and 0-8% Thanite, apart from a slightly lower knockdown. Similar 
high kills were also given with 0-5% solution. Field tests on mosquitoes in cages 
in the open air, using 15% solutions, gave results of a similar order, though kills 
and knockdown were generally lower. Cc. L. G. 


662. Oil Types Used in Pest Control Work. Anon. Soap, March, 1945, 21 (3), 115.— 
Average analysis and trade names are given of a range of marketed grades of cleaners’ 
naphtha, V.M. & P. naphtha, Stoddard solvent, kerosine (regular and refined), mineral 
seal oil, and furnace fuel oil, as used by pest control operators. Only the higher- 
boiling ranges of cleaners’ naphtha and V.M. & P. naphtha are used, owing to fire 
risk, the uses being mainly for removing stains and mixing chemicals. Stoddard 
solvent is preferred to kerosine for bed-bug sprays and moth sprays, owing to more 
rapid evaporation, but in a closed room.may have unpleasant effects. The 

and refined grades of kerosine differ mainly in the heaviness of the treatment given 
_to improve odour. Straight kerosines are used in wood preservative sprays against 
powder-post beetle and termites, semi-refined grades for bed-bug sprays and some 
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fly-sprays, while the highly refined grades are used for sprays where odour is of 
i importance—e.g., around food materials. Mineral seal and fuel oils are 

used as diluents for termite sail poisons and to some extent as solvents for wood- 

treating chemicals such as pentachlorphenol, and for mosquito control. C. L. G. 


663. Petroleum Oils used by Pest Control Operators : Specifications and Terminology 
of Base Oils for Bed-Bug Sprays. G. L. Hockenyos and B. L. Patton. Soap and 
San. Chem., 1945, 21 (3), 109.—Suitable a base oils have a boiling range of 
350-530° F., a minimum flash point of 120° F. (closed Tagliabue), and are neutral 
to phenolphthalein. The question of odour is open to controversy, and is a matter 
to be agreed between buyer and seller. Staining, however, is important ; the product 
should be light i in colour, clear, and free from suspended matter. The most rigorous 
requirements in this respect can be met with an oil of Saybolt colour + 25. 

The merits of a number of solvents—e.g., cleaners’ naphtha, varnish-makers’ and 
painters’ naphtha, Stoddard solvent, and kerosine—are considered in some ag 


Derived Chemical Products. 


664. New Products Developed from NaturalGas. E.P.Schoch. Oil & Gas J., 10.3.45, 
48 (43), 63.—An outline of researches undertaken by Texas University to develop 
methods for more efficient utilization of vast hydrocarbon reserves of that State. 
While the Fischer-Tropsch process can be based on methane, it is not really needed 
in the process, since the reagents can be made directly by the action of steam on 
coke, 


A study has been made of the effect of an electrical discharge on natural gas, 
resulting in @ process for making acetylene. Work is now in progress to determine 
the economic possibilities, it being suggested that butadiene could be produced from 
this acetylene for sale at 9} cents per lb. 

Acetylene is now very largely used for making plastics, rubber, and chemicals, and 
there is likely to be a large post-war demand. A production of 100,000 tons of 
acetylene from natural gas in Texas would result in products worth $80,000,000 and 
bring $2,000,000 to the gas-well owners, based on an average price of the plastic at 
about 40 cents per Ib. Unfortunately the process was not far enough developed at 
the time of Pearl Harbour to have it included in the rubber programme. It is 
thought that the electric discharge could be adapted to produce ethylene, + 
olefines, diplefines, aldehydes, ketones, and acids from methane. G. A. 


665. Chlorination of Pentane from Petroleum and Obtention of Amyl Alcohol and 
Amyl Acetate. 8S.S. Nametkin and A. G. Serebrennikova. Bull. Acad. Sci. U.R.S.S., 
Cl. Sci. Tech., 1944, 695-708.—The petroleum fraction used in these experiments 
was a Grozny casinghead gasoline containing 30-40% of C, cut (boiling range 20-40° 
C.), composed of 65% iso-pentane and 35% n-pentane. From numerous chlorination 
experiments it is concluded that to avoid excessive formation of higher chlorides it is 
necessary to use dry Cl, and that the pentane: Cl ratio should be ¢6:1. An 
operating temperature of 200-250° C. is recommended. Use of Ag reaction vessels 
was unsuccessful, but Fe was satisfactory. Production of pentane polychlorides 
should not exceed 3-5%. Hydrolysis of pentane chlorides to alcohols is an easier 
problem than production of the chlorides. Best results are obtained, by using caustic 
soda, with oleic acid as an emulsifying agent. Complete hydrolysis occurs at 170- 
180° C. in 1 hr. under 17-18 atm. pressure; these conditions result in minimum 
production of pentenes. Substitution of caustic soda by lime was not satisfactory. 
In place of oleic acid sodium naphthenates could be used; they, however, require a 
higher reaction temperature, a longer duration, and their use is not recommended. 
The mixed amyl alcohols produced may be esterified with 60% acetic acid using 
petroleum sulphonic acids as catalyst. Vv. B. 


Coal, Shale and Peat. 


666.* New Method for Separation of Styrene from Crude Benzol. A. N. Bashkirov 
and N. M. Karavaev. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 1944, 763-772.— 
Crude benzol from U.S.S.R. coke-ovens contains 0-7—1-6% of styrene, which is con- 
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centrated in the xylol (135-150° C.) fraction, of which it forms approximately 20%, 
The styrene can be separated by chlorination (at a temperature >5° C.), forming 
styrene dichloride which boils approximately 100° C. higher than xylol, and from 
which it may be separated by vacuum distillation. A 95% yield of the dichloro. 
compound is obtainable. The styrene may be regenerated by de-chlorination over 
catalyst formed by reduction (at 500-550° C.) of bog-iron ore. De-chlorination, 
carried out in the vapour phase (15-20 mm. pressure) at 175-180° C., is strongly 
exothermic and cooling arrangements must be made. Yield of styrene from dichloro. 
compound is 90%. The product obtained is of high purity. Vv. B. 


667.* Organic Substances of Combustible Shales. V. A. Lanin and M. V. Pronina, 
Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 1944, 745-751.—Two samples of shale 
(analyses given) from Gdovsk and Volzhsk, were oxidized by alkaline KMnO, (Bone’s 
method, cf. Proc. Roy. Soc., 1926, 110, 537; 1935, 148, 492). Composition of oxida. 
tion products varied with time of oxidation, 500 hr. being required for the completion 
of the reaction. Among oxidation products of Gdovsk shale there were identified 
CO,, acetic, oxalic, and succinic acids. Benzene-carboxylic acids were absent, 
Similar treatment of Volzhsk shale gave, in addition to above products, also adipic, 
phthalic, and benzene tri-tetra- and penta-carboxylic acids. Amount of aromatic 
acids present was small, accounting for only 1-72% of the C in the shale. These 
results classify Gdovsk shale as belonging to the purely sapropelite group, whilst 
presence of aromatic compounds puts Volzhsk shale amongst the sapropelite-humus 
type. V. B. 


668. Australian Shale Oil. Production and Plant Design at Glen Davis. Anon. 
Chem. Age, 1945, 52, 177.—Australian oil-shale deposits, known since 1802, were 
exploited to a slight extent last century. Operations have been recently restarted 
at Glen Davis (N.S.W.), abandoned since production ceased in 1922. 108 retorts 
(48 of a new type) are in use or projected, and weekly output of oil is 100,000 gal. 
It is proposed to extract ammonia and gasoline from the 10 million ft.* of gas pro- 
duced daily. The oil is cracked in a Dubbs unit with which is associated a U.O.P. 
polymerization plant. Daily yield of finished gasoline is 1000 bri. Coke from the 
cracking plant (analysis given) is at present used for fuel, but its low ash content 
suggests possible employment for electrode manufacture. 8. J. L. 


669.* Motor Fuel from Coals of Baikamov Seam of Lenin Deposit of Kuzbass and from 
Cheremkhovski Deposit of Irkutsk Basin. B. K. Klimov, V. A. Lanin, M. 8. Goro- 
kholinskaya, and N. G. Edel’shtein. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 1944, 
752-762.—Aim of the investigation was to determine yields of motor fuels from 
humus coals of W. Siberia. Coals were semi-coked in revolving retorts and volatile 
products recovered by distillation of resulting tar, together with a small amount of 
gasoline recovered by onlegins the gas produced. Baikamov coal yielded a total of 
0-39% refined gasoline (d®, 0-778, end point 182° C., 26% at 100° C.), 0-47% of 
naphtha (180-225° C.), and 2-23% of Diesel fuel (225-325° C.). Refining of the 
gasoline was carried out in vapour phase with activated clay and then with }% of 
conc. H,SO,. High losses were incurred, 11% and 13-5% respectively at each stage. 
Finished product had a low aromatic (4%) content and a large proportion of unsaturates 
(63%); iodine value was 111. Its O.N. (Motor) was 75. Cheremovski coal gave a 
somewhat higher (0-76%) yield of a similar gasoline. In view of low gasoline yields 
it is suggested that, from the point of view of motor-fuel production, it is preferable 
to use the semi-coke in producer-gas vehicles. V. B. 


670.* Distribution of Combustion Sites in the Stream Underground Gas-generator. 
A. B. Chernuishev and I. L. Farberov. Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 
1944, 841-845.—In contrast to a gas-generator on the surface the only method of 
control applicable to an underground gas-generator (u.g.g.) is to alter the draught 
characteristics. An examination is made of the various zones in a u.g.g. (diagram 
given) and the temperature gradient is discussed. Experimental data regarding the 
latter, obtained from a model u.g.g., is presented. Site of combustion advances so 
as to meet the draught; unequal utilization of coal in the seam can be controlled by 
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" giteration of draught, limited, however, by the necessity of maintaining gas quality. 


Direction of draught can be reversed. V. .B. 


671.* Part Played by Reaction of Combustion of Carbon Monoxide in Process of 
Gasification of Coal in Layers. B. V. Kantorovich. Bull. Acad. Sci. U.R.S.S., Cl. 
Sci. T'ech., 1944, 846-850.—Reaction of combustion of CO is proportional to active 
concentration of O,, and also depends on initial content of the reacting gases in 
H,O vapour. Kinetics of the reaction are discussed. Smaller pieces of coal favour 
uction of a gas with a high CO content. It is concluded that mechanism of 
combustion and gasification is not altered by a change in the draught velocity. 


Miscellaneous Products. 


672. Properties and Uses of Polythene. Part II. R. B. Richards. Brit. Plastics, 
April, 1945, 17 (191), 146.—A table shows resistance at ordinary and high tempera- 
tures of Polythene to a variety of solvents, acids, alkalis, ete. Its stability in the 
presence of fluorine is of great importance. Polythene is not wetted by water, and 
its permeability to water vapour is extremely low, being similar to that of rubber 
hydrochloride and moisture-proofed regenerated cellulose film, and much lower than 
that of polystyrene, rubber, and cellulose esters. While insoluble in all organic liquids 
below 60° C., above this temperature it dissolves readily. (Data are given of the 
solubility and viscosity of solutions of Alkathene grades in xylene.) Polythene 
swells in organic liquids, thus Alkathene 20 absorbs 6%, 9%, 18%, and 35% of 
hydrocarbon oils at 20°, 40°, 60°, and 75° C., respectively, after prolonged contact, 
the No loss of flexibility occurs, but tensile 


are not ‘suitable for prolonged contact with polar solvents either in the liquid or 
vapour state, though their resistance is much greater than that of natural rubber, 
GR-S and GR-1, though certain Thiokol grades swell less than Polythene. 

Cc. L. G. 


673. Furane Resins. J. Delmonte. Brit. Plastics, April, 1945, 17 (191), 140.— 
Furfural is now mainly used as a selective solvent for purification of butadiene, but 
has a useful place in the manufacture of furfural-phenol resins, an advantage being 
that the reaction is not carried out in an aqueous solution, as in the case of form- 
aldehyde—phenol resins. Semi-polymerized furane resins are more fluid than phenol— 
formaldehyde resins, so that when used as glues no solvents are necessary, mang 
laminates, etc., can be assembled immediately after glueing, all gaps being com 
pletely and permanently filled. With such a product, stability of glue to 
in the pot is short, so that a solvent-type product has also been produced. The 
furane adhesives are quite resistant to cold and boiling water and 

to than the ype. They are useful for 
posite pi ts—synthetic rubber and other synthetic resins, metals, etc a 
view of their low viscosity, es impregnants for plaster of paris, etc. They also have 
promise as casting resins. c. L. G. 


674.* Surface Activity of Neutralised Sulphonated Oils. N.M.Lubman. Bull. Acad. 
Sci. U.RSS., Cl. Sci. Tech., 1944, 685-689.—Experiments were carried out with 


acids and sulphonic esters. Figures are given showing interfacial tension between 
aqueous solutions of sulphonated oil (S.U.M.) and air, octane, crude oil (Ishimbaev), 
and with air after standing in contact with crude and with octane. Lowering of 
surface tension is much more marked with crude than with octane, standing in 
contact with the latter, however, diminishes the activity of S.U.M. more than 
contact with crude, showing greater solubility of surface active components of 
8.U.M. in octane. With crude, a maximum lowering of surface tension is obtained with 
a 0-1% solution, but for the air interface a 1% solution is required for maximum 
effect. Surface tension of aqueous solutions of 8.U.M. containing excess alkali is 
markedly less than that of the neutral solution. This is thought to be due to the 
presence of fatty acid soaps, and this view is confirmed by the lesser efficacy of such 
excess alkali solutiens as breakers of petroleum emulsions. 8.U.M. is a better 
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breaker of the latter than Na salts of petroleum sulphonic acids; demulsifying action 
of both types of compounds is due to presence of strong hydrophilic sulphonic groups, 


MISCELLANEOUS. 


675.* Some Achievements of the Institute of Combustible Minerals of the Academy 
of Sciences of the U.S.S.R. during 10 Years (1934-1944). 8S. S. Nametkin and B. K, 
Klimov. Bull. Acad. Sci. U.R.S.S., Cl. Sct. Tech., 1944, 663-671.—The Institute 
of Combustible Minerals, founded in 1934, now comprises four main divisions with 
20 laboratories as follows: I. origin of petroleum and petroleum deposits (director— 
Fedorov) with laboratories for petroleum geology, lithology, petrography and pzleo. 
graphy, geochemistry and hydro-chemistry, bituminology; II. development and 
exploitation of petroleum deposits (Kapelyushnikov) with laboratories for physics 
of oil-seams and intensification of petroleum production; III. chemistry and tech. 
nology of petroleum (Lavrovskii) having laboratories for chemistry, physical. 
istry, and technology of petroleum, vapour-phase oxidative cracking and the 
oxidation and combustion of motor fuels; IV. solid fuels (Klimov) with laboratories 
for semi-coking, coke chemistry, volatile pyrolysis products, chemistry and genesis 
of coal and hydrogenation. The remaining three laboratories of the Institute are 
those concerned with engine-testing, experimental mechanics and an analytical 
laboratory. A brief survey of the work of the divisions is given. Vv. B. 


BOOK REVIEW. 


Thorpe’s Dictionary of Applied Chemistry. 4th Edition, Volume VI (GLAU-INY). 

By J. F. Thorpe and M. A. Whiteley. Pp. 611. Price 80s. 

Thorpe’s Dictionary needs no introduction to chemists, to whom it has for many 
years been a standard book of reference. Despite the regretted death of Sir 
Jocelyn, the revision and enlargement have continued under the able direction of 
his eminent colleague Dr. Whiteley, who has enlisted the services of many well- 
known contributors, all experts in their own fields of chemistry, for the production 
of the sixth volume of the 4th Edition of this Encyclopedia of Applied Chemistry. 

Members of the Institute of Petroleum will naturally be particularly interested 
in those sections which deal with aspects of petroleum chemistry. The excellent 
articles on Gum Inhibitors (W. H. Hoffert, National Benzole Company), Hydro- 
genation of Coal (R. Holroyd, Imperial Chemical Industries), Hydrogen Manufac- 
ture (H. S. Coles and P. H. Sykes, Imperial Chemical Industries), and, on a more 
abstruse plane, Hydrogenation Mechanism (G. H. Twigg, University of Cambridge) 
will have immediate appeal. Other subjects related to petroleum chemistry such 
as Helium, Hydrogen-Ion Determination, and Interfacial Angles also come within 
the scope of this volume. 

Any dictionary of any progressive science must inevitably suffer from two 
disabilities. In the first place, limitations of space restrict an author’s natural 
desire to deal comprehensively with his subject.’ In this volume the editorship 
has been most efficient, and with hardly an exception each subject has been allocated 
space directly proportional to its importance. Secondly, many articles begin to 
be qut-of-date even before they are printed. Naturally, a date line must be set, 
which for this volume appears to have been 1939. Only rarely has this had any 
noticeably detrimental effect, but there are one or two cases, such as the section 
on gum inhibitors, where knowledge has advanced considerably since that date, 
and current inhibitors and current methods of measuring oxidation stability differ 
considerably from those described. 

Despite the very few minor and unavoidable weaknesses, however, Thorpe’s 
Dictionary is a necessity for any chemical library. 

The present volume contains, in addition, the Index covering Volumes I to VI 
compiled by Dr. J. N. Goldsmith. 

B. T. 
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OILFIELD EXPLORATION AND EXPLOITATION. | 


Geology. 


676. Oil and Gas Prospects in Arizona. P.H. Lund. Oil Wkly, 12.3.45, 117 (2), 54.— 
Many shallow water wells in Salt River Valley area of Maricopa and Pinal counties, 
Arizona, show oil-seeps, and Cretaceous and Pennsylvanian formations are considered 
to be favourable for oil and gas accumulation, offering production possibilities at depths 
of 800-1200 ft. and 3000-6000 ft., respectively. One water well has given about 20 
gal./day of paraffin-base crude for ten years, and there has been evidence of gas. The 
Cretaceous and Pennsylvanian contain some very porous horizons. The area has a 
monocline dipping south-east at about 50 ft./ml., with signs of small domes and elon. 
gated anticlines. Some wells have been drilled without adequate advice. At present 
five wells are being drilled in southern Arizona. Two wells in Pinal County have 
reached depths of 1260 ft. and 3690 ft., respectively; two wells in Maricopa County 
have reached 3090 ft. and 3450 ft., respectively. A fifth well is being drilled at 600 ft. 
in Cochise County. . G. D. H. 


677.* Vigorous Exploratory Play Focuses Attention on Rocky Mountain Area. ©. J. 
Deegan. Oil Gas J., 10.3.45, 43 (44), 41.—In 1942 the Rocky Mountain region had 6 
new fields or pays and 8 extensions, in 1944 24 new fields or pays and 7 extensions, 
Currently exploration is very active. Most new finds are on known and mapped surface 
structures and most new oil is black, high in sulphur, and low in gravity and price. 
Not all structures have yielded oil, nor does discovery of oil on a structure necessarily 
mean that it will occupy a substantial part of the closed area. Geophysics is now being 
widely used, making possible investigation of structures within basins beneath a blanket 
of Tertiary and Recent beds. Beds thicken towards the centre of the basifi. 

Once the Rocky Mountain oil production exceeds local demands the costly business 
of transporting oil to other markets arises. Hence there was no need to search the inner 
parts of the basins so long as the rim structures provided sufficient oil for the region's 
needs. It seems possible that within the basins there may be structures which bring 
the Cretaceous within economic drilling depth. There may also be Tertiary fields. 
The gravimeter is being used for reconnaissance, followed by the seismograph for 
detail. Much of the geological and geophysical work has been in the Big Horn, Wind 
River-Shirley, Green River, Washakie, Uinta and Powder River Basins. GQ. D. H. 


678.* Important Developments in Rockies Centre Round Four Great Basins. ©. J. 
Deegan. Oil Gas J., 17.3.45, 48 (45), 58.—Although exploration and development 
campaigns have been carried out throughout the entire Rocky Mountain region, the 
most important results have been obtained largely in Wyoming and northern Colorado. 
The most important developments have been on rim structures round the Big Horn, 
Wind River-Shirley, Washakie and Uinta Basins. All recent discoveries and extensions 
are on local structures. The Osage pool, Wyoming, and Cut Bank pool, Montana, are 
the only pools usually classed as stratigraphic traps, although the Kevin-Sunburst pool 
may also be in this category. 

Once it was thought that only unfaulted structures would produce oil. The postulate 
that the oil had been flushed out of many of the structures by water has been abandoned 
by many geologists. Most Rocky Mountain structures have connate waters of relatively 
low salinity, and many of the formations have low permeability. Present information 
indicates that Salt Creek is the only structure filled with oil down to the closing contour, 
and even there this is true only for one sand. There does not appear to be any clear 
relationship between steepness of structure and presence of oil. If a structure pro- 


duces in a shallow formation, it has a better chance of eee in a deeper formation | 


than one that is dry in the shallow sands. 

Except for the Rangely pool, bulk of oil found in recent developments is Embar. 
Tensleep. New oil at Rangely is in Weber (Pennsylvanian). Oil in Embar and Ten- 
sleep is often identical, and may be from a single source. Oil has been found in the 
Madison (Mississippi) limestone. 

Estimates suggest that Elk Basin, Oregon Basin and Rangely are largest of 1942- 
1944 discoveries from the point of view of reserves. Powder Wash produces from the 


sm 


— 
Was 
679." 
Upp 
in C 
pos 
Gilk 
250 
T 
Val 
out 
Fa 
sar 
We 
wil 
88 
8.] 
Ri 
pr 
2° 
Te 
F 
hi 


ABSTRACTS. 223 a 
Wasatch (Tertiary). In most cases Embar and Madison limestones show very low 


Permeability is low in other formations 


.=— are generally medium- to high-gravity sweet oils, or low-gravity high-sulphur- 
content oils, much new oil being of latter type. Palozoic oils tend to be of low gravity, 


while Cretaceous and Tertiary oils are generally light and sweet. G. D. H. 


679.* Possible Oil Area in Alabama Divided into Two Parts. 8. J. Lloyd. Oil Gas J., 
30.12.44, 48 (34), 167.—Early in 1944 the Gilbertown field of Alabama was opened, 
and there are now 9 producers. 35,000-40,000 acres in Alabama are considered possible 
oil territory, 10,000-15,000 being quite promising. In the Coastal Plain there are 
Upper Cretaceous and younger beds, the thickness ranging from zero to at least 12,400 ft. 
in Clarke County, 90 ml. from the coast. At this depth the beds were Jurassic. There 
are probably 18,000-20,000 feet of post-Palsozoic sediments on the coast. There 
has been little drilling on the Coastal Plain. The Hatchetigbee anticline is the main 
structure. It runs southeast for 50 ml. and ends on the north-south Jackson fault. 
The anticline is 20-25 ml. across. The Gilbertown field is on the northern flank, and 
possibly associated with a strike-fault. There are other smaller structures. The 
Gilbertown field, 6-7 ml. long and } ml. wide, produces from top of Selma chalk at 
2500-2600 ft., and one well produces from the deeper Eutaw. 

The Paleozoic area to the north contains the Warrior Basin and the Tennessee 
Valley. There are numerous structures; bituminous limestones and sandstones 
outcrop ; oil- and gas-shows occur in wells. Two short-lived gas-fields have been found. 
Fayette gas-field produced from the Pennsylvanian at 2600 ft. Possible oil-producing 
sands have shown low porosity in this area. Western and southwestern margins of 

D. H. 


will be required. 


680.* Helium Production is Centred in United States. M. W. Baden. Oil Wkly, 
8.1.45, 116 (6), 34.—Helium in natural gas was first found near Dexter, Kansas, in 1903. 
Richest helium-bearing gases are in Upper and Middle Pennsylvanian. In Kansas 
shallower sands are richer in helium than deeper sands. Generally where helium is 
present natural gas is rich in nitrogen. Highest helium content found in Kansas is 
2%. 

At present largest helium gas-field in U.S.A. is the Cliffside field, Potter County, 
Texas. Gas contains 1:8% of helium and 24% of nitrogen, and occurs in Permian 
“ Big Lime.” 

Helium was first produced on a commercial basis when U.S.A. entered World War I. 
First helium extracted was 27% pure, but reprocessing raised its purity to 90%. Purity 
has since been raised to 96%. (Some features of early helium plants are described.) 

Natural gas containing helium is found in many parts of U.S.A. and Canada, but 
U.S.A. has almost a monopoly of natural helium reserves. In Las Animas County, 
Colorado, a very low-pressure gas has 7% of helium. A similar percentage has been 
found in a Jurassic occurrence in Utah. (Other U.S.A. helium-bearing areas are noted.) 
Helium-bearing gases occur also in Alsace, Italy, Germany and Russia, but all have 
relatively small amounts of helium, G. D. H. 


681.* Shell Jumping-pound Well Discovers Major Field. F.K. Beach. Petrol Eng., 
March 1945, 16 (6), 94.—Several wells have been drilled in the Jumping-pound area. 
One found gas in a sand some distance above the Mississippian limestone. A second 
met a fault before reaching the limestone. Shell Norman was drilled 24 ml. west of 
Calgary, and found Rundle limestone at 11,585 ft. quite porous and charged with salt 
water. A geophysical survey was made, and Shell 4-24-J was located 6 ml. north and 
2 ml. east. This entered the Rundle at 9618 ft. Drill-stem tests on two porous 
horizons yielded gas, the lower one flowing at 6,500,000 cu. ft./day with a pressure of 
1700 Ib. /sq. in., and giving 1} stands of 44° crude in the drill-pipe. The limestone was 
acidized in four stages, and then flowed 12,500,000 cu. ft. of gas/day with 78 bri. /day of 
51° crude. Various tests were made, and it was clear that operation of this well for oil 
production would unduly deplete the reservoir energy. Closed-in bottom-hole pressure 
is at least 3910 Ib./sq. in. The oil seems similar to that of Turner Valley. Structure 
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may be flatter than Turner Valley. Some believe that Shell 4-24-J marks the discovery 
of a major field. Brief notes are given on drilling and completing the well. 
G. D. 


682.* Petroliferous Provinces in Alaska Justify Additional Exploration. Anon. (jj 
Gas J., 10.2.45, 48 (40), 70.—Alaskan climate and terrain do not present impossible 
conditions for oil exploitation. Seeps have been known near Point Barrow since 1909, 
presumably from Cretaceous beds, and inland from this area are other seeps and ojj. 
shales. Up to 1933 shallow wells gave small oil production in the Katalla district of 
the Alaskan Gulf area. Formations were dominantly marine, of Oligocene age, with 
complex thrust and normal faulting. There has been drilling to depths of 2000 ft. in 
the folded marine Tertiary of the Yakataga district. Oil-shows, but no commercial 
production, were found in an 8800-ft. test in the Iniskin-Chinitna area. Upper and 
Middle Jurassic sandstones and shales are exposed. The main anticline runs for about 
12 ml. N.E.-S.W. Near Kanatak gas-showings are reported at Cold Bay. Showings 
were found in a 7500-ft. test on the Bear Creek-Salmon Creek structure. This well was 
mainly in the Lower Jurassic. A test at Oil Creek failed to find production. The 
* Wide Bay district has seeps. G. D. H. 


683.* Alaska Scene of Intense Oil Investigation during 1944. Anon. Oil Gas J, 
17.2.45, 43 (41), 80.—During 1944 geological survey parties were sent to the Colville 
River, and to the Katalla, Iniskin, Wide Bay and Yakataga areas of Alaska, areas 
which earlier observations had indicated as most promising. New geological features 
were mapped in the Katalla area. A number of structures were revealed in the Yakataga 
area, and geology was found to be more complex than was formerly thought 

G. D. H. 


684.* Gulf, Mexican, and Caribbean Oil-Zones. Seismograph Service Corporation. Oil 
Gas J., 30.12.44, 43 (34), 182.—Jurassic. Mexican Caribbean region embraces the 
folded coast ranges of California, the faulted Great Basin area with its intrusives and 
effusives, an off-shoot of the Appalachian—Ouachit stral Rocky Mountain chains, 
the Gulf Coast plain, and the Florida platform. Pre-Jurassic oil possibilities of this 
area are very limited. Nearby in U.S.A. the Ordovician and Permian produce in West 
Texas. In the coastal plain of Mexico the Ordovician would be very deep. Marine 
Lower Jurassic is abundant in southern Mexico. This sea spread during the Middle and 
Upper Jurassic, and was predominantly marine, with much limestone. The Jurassic 
limestones of Mexico have abundant evidences of oil, although no production has yet 
been obtained. Formations of this age produce oil around the Sabine Uplift. In 
northern South America the Jurassic oil possiblities are probably nil. 

Cretaceous. The Sierra Madre del Sur of Mexico was folded and uplifted at the end 
of Lower Cretaceous time, and at the close of the Cretaceous Central America and the 
Antilles suffered strong folding and intrusion. There was also folding in Colombia, 
Trinidad, and Venezuela. Strong folding has restricted known chances of finding large 
oil deposits in the Cretaceous to Cuba and around the Gulf of Mexico. There is Lower 
Cretaceous production in Mexico, in the Edwards of the San Antonio district, East 
Texas, and southern Florida. Vinales limestone of Cuba is heavily oil-impregnated, 
and is thought by some to be the source of all the Cuban oil. There is important 
Upper Cretaceous production only in the East Texas and Mississippi embayments. 
Some production has been obtained from top of the Cretaceous at Quiriquire and 
Guanoco, Eastern Venezuela, and Petrolea oil of Colombia may also be in the Cretaceous. 
There are many oil-seeps in the northern Andean district. 

Eocene-Oligocene. At the close of the Eocene there was compression in the eastern 
Venezuela—Trinidad area, but main Eocene—Oligocene movements were epeirogenic. 
In Gulf States of U.S.A. Eocene and Oligocene production is largely associated with 
thinning sands near the wedge-edges. Late Tertiary folding of the Andean chains 
has made tracing of old shore-lines generally impossible. Considerable numbers of 
stratigraphic traps associated with lines of folding have been found in Venezuela, and 
there are high expectations of further discoveries. Eocene and Oligocene oil has not 
been found in the Llanos area of Venezuela. These beds are deeply buried by late 
Tertiary and Quaternary beds. Early Tertiary production of next few years will 
undoubtedly come from inter-montane valleys and basins, such as Magdalena Valley 
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and Maracaibo Basin. Important Miocene discoveries have been made on the south 
flank of the coastal cordillera. In Trinidad the Tabaquite field produces from the Lower 
Tertiary. The Louisiana-Texas trends are expected to be extended, especially south- 
west into Mexico. 

Miocene—Pliocene. During the Miocene and Pliocene there was strong folding in the 
Antilles and at the northern end of the Andes. There was faulting which created 
depressions in which great thicknesses of sediments accumulated. On the Gulf Coast 
there is shallow salt-dome accumulation round Houston, and deep-seated Miocene pays 
occur in the Mississippi delta. The best late Tertiary possibilities in Mexico seem to be 
in the salt-dome area of Tehuantepec and Yucatan. Trinidad Miocene has yielded 
250,000,000 brl. of oil. There are numerous oil-seeps in the coastal and llanos regions of 
Recent > 

A series of stratigraphical tables give formational equivalents in the different areas, 
and indicate producing and possible oil-bearing horizons. Maps show outcrops and 
distribution of various formations, and where they produce oil or are favourable or 
unfavourable for production. G. D. H. 


685.* South American Oil-Zones. Seismograph Service Corporation. Oil Gas J., 
30.12.44, 48 (34), 190.—Devonian. Principal geological elements of South America 
are the Brazilian—Guiana shield, part of Gondwanaland, the cireum-Gondwana embay- 
ments and overlaps, the Andean chains, inter-Andean embayments, and coastal plain 
areas. The Brazilian—-Guiana shield has strongly altered pre-Devonian sediments. 
There are Silurian beds along tributaries of the Amazon. Two embayments, one in 
the Amazon valley north of Gondwanaland and the other in Bolivia and western 
Argentina, to the west and southwest of the shield, contain Devonian. The northern 
embayment shows a boreal fauna, and Devonian is overlain by Carboniferous and 
Recent rocks. No oil has been reported. Devonian of the southern embayment has a 
southern fauna, and yields oil in Bolivia and Argentina. It gives many oil-seeps in the 
sub-Andean zone. 

Permo—Carboniferous. Carboniferous beds are found in the Amazon embayment 
and in the Andes. Permian deposits are much more extensive, and cover a large part 
of the Brazilian shield and the Argentine shelf area to the south. Hercynian movements 
affected both areas, thus reducing the chances of finding oil. In the Amazon embay- 
ment Carboniferous deposits, laid down in a retreating sea, are less favourable than 
Devonian. Lowest Permian is usually glacial, but marine intercalations are reported in 
southeast Bolivia, and these may be thicker in the Pampas and possibly in Patagonia. 
However, conditions may not have been favourable for accumulation of much organic 
matter. Continental and marine beds in great thickness overlie glacial deposits. Oil- 
shales and bituminous rocks occur in the Parana basin of Brazil. These rocks have been 
met in wells in southern Brazil and Uraguay. In Argentina the Areniscas Inferiores 
yield oil in commercial amounts. Location of stratigraphical traps below continental 
deposits will be difficult. Prospecting by geological or geophysical methods alone may 
be impracticable, and much test drilling may be necessary. 

Mesozoic. Gondwanaland broke up and the South American continent was formed 
in the Mesozoic. By the end of the period the great Andean geosyncline had been 
formed and thick sediments deposited in it. Continental deposits were laid down over 
eastern part of Brazilian shield and in Argentina. In the former area bulk of the 
sediments are Triassic and probably of little value as oil reservoirs. During the Jurassic 
the Gondwanaland area was invaded from the west, and sediments of this age form 
commercial oil reservoirs in Argentina and Bolivia. The sea advanced from the south- 
east in the Upper Cretaceous in the St. George Gulf area in Argentina, and possibly 
elsewhere. The Comodoro Rivadavia pays were formed, some being considered to be 
continental. There are Mesozoic oil possibilities in the inter-montane valleys and in the 
depression east of the Andes. Seepages from the Cretaceous are common from Eastern 
Venezuela to Lake Titicaca, and there is commercial production of oil in Eastern 
Venezuela, the Barco concession, and at Ganzo Anzul. These fields are in inaccessible 
areas or where large volumes of shallower production are available. The Cretaceous 
has not been tested in Peru and Ecuador, except possibly at Lobitos. Cretaceous of 
inter-Andean embayments offers one of the greatest potential oil reserves of South 
America. : 
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Eocene-Oligocene. Eocene and Oligocene deposits are largely lacustrine and sub. 
aerial, derived from the Andes and laid down on the old land surface. Except in the 
north oil possibilities in these two systems are limited to narrow coastal strips. Pery. 
vian fields produce from multiple pays in the Eocene and Oligocene, but mainly from 
thé former. Eocene is chief producing formation in Ecuador, where structures are 
bowed round igneous intrusions. Early Tertiary gives a little oil in Brazil, and may have 
. possibilities in Argentina. Miocene and younger beds mask the extent to which 
Eocene and Oligocene beds occur over Cretaceous and basement rocks in the Orinoco 
Llanos. Where éxplored there are shallower producing horizons, and incentive to develop 
deeper formations has so far been slight. Lower Tertiary production is important in 
Lake Maracaibo and basins. 

Miocene—Pliocene. A little Miocene production is obtained in Peru, and bulk of 
production in Trinidad and Venezuela is from rocks of this age. Elsewhere the rocks of 
Upper Tertiary age are largely continental or difficult to explore. 

A series of stratigraphical tables give formational equivalents in different areas, 
Mape show the outcrops and distribution ofthe various formations, and wher they 
produce or are favourable or unfavourable for production. G. D. H 


686.* Las Mercedes Field Proven 6 Miles Long. Anon. Oil Gas J., 30.12.44, 43 (34), 
162.—Las Mercedes, Venezuela, field 100 ml. south of Caracas, is over 6 ml long. 35- 
gravity oil is obtained from depths of 4300-4500 ft. 35 ml. south of the field a wildcat, 
2 Manapire, is being drilled. On the Santa Ana structure the Texas Petroleum Co. is 
drilling 3 Rincon. In the Orinoco delta 2 wells are producing 1100 bri./day. East of 
the Temblador field a well in Caritos area is closed in. G. D. H. 


687.* Outlet Increases Barco’s Production. Anon. Oil Gas J., 30.12.44, 48 (34), 235.— 
During 1944 the Petrolea production was steady at about 11,000 brl./day. In March 
the Tibu field (formerly called Socuavo-Tres Bocas) began to export oil. Tibu pro- 
duction averaged 1300 brl./day in second quarter and 2600 bri. /day in third quarter. 
No drilling was done at Petrolea in 1944, but a number of Tertiary wells were drilled 
at Tibu to depths of 4000-5000 ft. A 10,000-ft. Cretaceous well is 
Discovery well of Tres Bocas field was near crest of Tibu anticline. It started near 
top of Carbonera formation and went 300 m. into the Mito Juan formation. Sand- 
stones in the upper part of the Carbonera formation were stained, but contained fresh- 
water. Most sandstones below the Mirador formation showed some staining, but were 
sandstone of the Barco formation. In other wells upper Barco sandstones were found 
to be freshwater-bearing, and the Lower Barco produced. Although Mercedes and 
Aguardiente members of Uribante formation were not tested, they are believed to be 
gas- or oil-bearing. 
2982 m. The upper half of the Uribante was found to be oil-bearing, but tight. 
Oil and freshwater have been indicated in drill-stem tests of upper Barco sandstones. 
A sandstone in the Catatumbo showed brackish water on drill-stem test. G. D. H. 


688.* Deep Zones in Cuba Attract Operators. Anon. Oil Gas J., 30.12.44, 48 (34), 
258.—Cuba has had a small crude-oil production for many years, and has given a few 
thousand bris./day of natural gasoline from shallow wells. 

Two lines of folding run parallel to north coast of Cuba, and show Cretaceous in the 
core, with Eocene, Oligocene, and Miocene on flanks. Prospective oil-beds are believed 
to be confined to the Tertiary. Most of Cuba’s old shallow production is from the 
Colon basin, west of the island. Production is from serpentine plugs in areas grouped 
mostly east of Habana, and in recently discovered Jarahueca distillate field, still farther 
east. The Moron basin is in the centre of the island and the Canto basin in the 
east. 

The Guanal wildcat is being drilled 36 km. south-east of Pinar del Rio. A core 
hole is being drilled on Cayo Coco island, off the north coast. 
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690. Arabian American Oil Co.’s Concession in Saudi Arabia has Enormous Potentiali- 
ties. L. P. Stockman. Oil Gas J., 30.12.44, 43 (34), 242.—De Golyer has estimated 
Middle East oil reserves at 26,000,000,000 brl.; others believe that reserves exceed 
100,000,000,000 bri. Bulk of the oil is British controlled. De Golyer estimated Saudi 
Arabia’s proved and indicated reserves at 4,000,000,000—5,000,000,000 brl. Arabian 
American’s concession in Saudi Arabia totals 439,500 sq. ml., with preferential rights 
over an additional 117,000 sq. ml. The concession includes practically all the potenti- 
ally productive oil acreage in Saudi Arabia. Folding is gentle but of great extent, 
with relatively thin producing horizons for the region. Porosities and permeabilities 

are high. In Iraq and Iran the folds are relatively sharp, with low porosity and per- 


| th which are about 500 ft. thick. 


27 wells have been completed in Dammam field of Saudi Arabia. The Abqaiq field 
has 5 wells. Abu Hadriya is a further producing structure. Dammam covers 10,000 
acres and produces from depths of 2500 ft. and 4200-4500 ft. Abqaiq produces at 
5500-6000 ft. Abu Hadriya produces at about 10,000 ft. The Arabian production is 


from Cretaceous and Jurassic. 
A 50,000-brl. refinery is being constructed at Ras Tanura at the end of the Dammam- 
Ras Tanura pipeline. G. D. H. 


690. China Discoveries Point to Important Development. D. L. Carroll. Oil Wkly, 
26.2.45, 116 (13), 48.—China’s first commercial oil discovery was made in 1937 at Wu 
§u in northern Sinkiang, where 26 wells produce 49-52-gravity oil from about 4800 ft. 
Late in 1939 the Yumen field of Western Kansu was opened, and has 20 producing 
wells. Two one-well gas-fields have been discovered in Szechuan province as a result 
of drilling on anticlines with oil-seeps. 

The Yumen field has a proved area of 3000 acres, and a small refinery producing 
straight-run gasoline. Lack of storage and outlet has led to the reduced crude being 
run off into a nearby stream. The gasoline is hauled over 400 ml. to Lanchow. The 
Yumen crude is 38-gravity, of intermediate-paraffin base, and is obtained from Cre- 
taceous at 1350 ft. The anticline is displayed in Tertiary beds. Average well potential 
is said to be 1000 brl./day. A deep test is being drilled to explore all formations down 
to Jurassic. 

Natural gas has been known in Szechuan for over 2000 years and many primitive 
wells were drilled in the Tzeliuching district. The gas is used for evaporating brine. 
One of the two modern gas-fields is 4 ml. from Chungkirig. On a faulted anticline, the 
well produces from 3300 ft., possibly from a limestone just above the Permian—Triassic 
contact. Outcropping non-marine Jurassic beds show oil residues. Gas was dis- 
covered 60 m. north, In 
both fields gas pressure is about 1200 Ib. /sq. in. G. D. H 


601. Russia Gets Production from Lower Devonian. Anon. Oil Wkly, 26.2.45, 116 
(13), 75.—A deep test in the Tuimazy oilfield, 60 ml. west of Ufa, was completed as a 
Devonian producer, with an initial output of 1120 bri./day. At Yablonovag in the 
Samara Bend, two wells are producing from higher levels in the Devonian. 

G. D. H. 


692.* Reserves. C.J. Deegan. Oil Gas J., 27.1.45, 43 (38), 183.—Newly discovered 
fields added 204,650,000 bri. to U.S.A. oil reserves in 1944, and extensions and new pays 
in other fields added 1,943,306,000 bri. Total new reserves exceeded 1944 production 
of 1,680,000,000 bri. by 467,834,000 brl., and at beginning of 1945 the reserves totalled 
20,514,739,000 bri. 

Over a period of years ratio of reserves to annual production seems to have hed an 
equilibrium value of 13-8; above this figure there was worry about over-production ; 
below this figure there was worry about discovering new reserves. Present reserve- 
production ratio is 11-5% below equilibrium value, and cause of worry is effect of a low 
ratio on sustaining daily production. 

Trend of small proven reserves from newly discovered fields seems likely to continue 
for duration of the war. Lack of materials prevents the rapid development of new 
fields, thus causing early reserve estimates to be small. 

During 1944 two new major regions have been definitely established as areas where 
potential reserves of great size have been found. They are western Wyoming and 
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Colorado, and Mississippi-Alabama. The Anadarko Basin may be added to this 
category. 

A chart gives the proved reserves remaining, and total amount produced yearly 
from 1937 onwards. A table lists by States and districts estimated reserves at 
of 1944, reserves due to 1944 discoveries, extensions, and revisions, and 1944 production, 
with reserves at beginning of 1945. G. D. H. 


693.* New Oil Reserves—their Location and Size. Anon. Oil Gas J., 27.1.45, 43 (38), 
185, 210; Oil Wkly, 29.1.45, 116 (9), 208.—U.S.A. 1944 new discoveries, and new pays 
and extensions, are grouped according to States, with field names, county, producing 


formation, proven acreage, formation thickness, and estimated reserves. Maps show . 


locations of discoveries and extensions. G. D. H. 


694.* December Wildcat Mark Shows Increased Activity. L. J. Logan. Oil Wkly, 
22.1.45, 116 (8), 44; Anon. Oil Gas J., 27.1.45, 43 (38), 172, 228.—During 1944 U.S.A, 
had 4324 exploratory completions, against a goal of 5000. During December wildcat 
completions were at rate of 89 per week. 19-5% of 1944 exploratory completions were 
productive (20-3% in 1943); 18% more new oilfields were discovered in 1944 than in 
1943; increase in new oil pay-zones was 17%, while extensions increased by 2%, 
Distillate discoveries were about double those of 1943, and gas discoveries were much 
more numerous. 

Rocky Mountain States, Oklahoma, and New Mexico each had three new fields in 
December. 

A table summarizes by States and districts results of exploratory drilling in 1944 
and in December 1944. The December discoveries are listed with pertinent data. 

G. D. H. 


695. May Reach Wildcat Goal if January Rate Holds. L.J. Logan. Oil Wkly, 26.2.45, 
116 (13), 66.—During January 1945 exploratory completions in U.S.A. averaged 86 
per week. This was 31% higher than in January 1944. Tlere are doubts whether the 
P.A.W. goal of 5000 exploratory wells for 1945 will be attained, and it is debatable 
whether this goal is adequate. Numerous fields are currently producing in excess of 
efficient rates. 

During the past five years exploration has been intensified, and wildcat completions 
have been consistently above the figure for the preceding five years, but the oil found 
per wildcat has steadily decreased ; and there has been increasing difficulty in finding 
as much oil as the country has been using. 

Texas had 26 productive exploratory completions in January 1945 and Kansas had 9. 
During January 15-1% of the wildcat completions were successful. 

Tables summarize the wildcat completion results by States. The new oil- and Ya 
fields and new pay horizons discovered are listed with pertinent data. G. D. H 


696.* Record Wildcatting but Less Oil Found than Produced. Anon. Oil Wkly, 
29.1.45, 116 (9), 144.—4324 exploratory tests were drilled in U.S.A. in 1944, 700 more 
than in 1943. The exploratory tests include wildcats, outposts, and new pay tests. 
805 were productive. 326 new fields and 149 new producing horizons were found. 
There were 135 major extensions of old producing areas. 144 exploratory wells found 
gas (102 new fields, 15 new pays, and 27 extensions), and 51 found distillate (32 new 
fields, 9 new pays, and 10 extensions). 

New oil found in 1944 is estimated to be 1,328,947,000 brl. Thus total reserves fell 
by 349,420,000 bri. to 19,714,723,000 bri. in 1944. Revisions of previous estimates 
provided 982,630,000 brl. of the new oil attributed to 1944. Volume of oil per wildcat 
in 1944 was 307,342 brl., the lowest since such statistics became available in 1937. 
Normal development in 1944 might have resulted in a different picture. Average 
depth of productive exploratory tests in 1944 was 4775 ft. 

Texas accounted for more than a third of the exploratory tests drilled and of the 
new oil found, nearly half of the new oil-pays discovered, and more than a third of the 
new oil proved in 1944. Extensions and development of known fields accounted for 
449,000,000 bri. of Texas’ 531,000,000 bri. of new oil. 

Tables give numbers of new oil, gas, and distillate fields found in U.S.A. each year 
from 1937; accumulated discoveries, accumulated production, and proved remaining 
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reserves each year from 1918; new oil found by new fields and new pays, and by 
revision of previous estimates and extensions in old fields, for each State, together 
with production, and proved reserves at beginning and end of 1944; new oil found and 
developed, annual output, number of dry holes drilled and oil found per dry hole each 
year from 1918; new oil added by revision of estimates and extensions in known fields, 
and by new pools, each year from 1937; and results of exploratory drilling, by States 
and districts, in 1944, G. D. H. 


697.* Wildcat Drilling Fails to Open Substantial Volume of New Reserves. C.J. Deegan. 
Oil Gas J., 27.1.45, 48 (38), 224.—Despite heavy wildcatting, reserves added by new 
fields in California in 1944 were very small. Most new fields were in San Joaquin 
Valley, and none looks like becoming exceptionally large. Important additions to 
reserves were made by extensions and new pays at Elk Hills, Buena Vista Hills, and 
San Miguelito. 

In Rocky Mountain area potential reserves indicated by further development of 1943 
discoveries and probable ultimate recoveries from 1944 new fields indicate that rela- 
tively enormous proven reserves will be established by further development of existing 
fields and adjacent structures. Wyoming had 18 oil discoveries. Big Sand Draw, 


- (Crook’s Gap, Little Buffalo Basin, Winkleman, Steamboat Butte, and Bailey appear 


to be important. Montana had 4 oil-wells among 61 wildcats. A well in the Morrison 
at Dry Creek seems to be the only one of importance. Rangely pool has been extended, 
and will probably prove to be Colorado’s largest pool. Extensions and new pays at 
Powder Wash have opened new prospects for Tertiary structures over a wide area. 

28 new fields were discovered in Kansas in 1944. None seems important. Most 
were on Central Kansas Uplift, some extending trend to the northwest. Oklahoma 
had 29 new pools in 1944. West Edmond was expanded into a major pool, and there is 
a possible further 5-ml. south extension. Washington and West Noble remain of doubt- 
ful status. West and South Moore failed to develop into large areas in Ordovician 
pays, but there are prospects of substantial Bartlesville sand production. 

None of Illinois’ 15 1944 discoveries appears to be of any great size. In northeast 
Louisiana the Lake St. John and North Lake St. John pools are a single field on a salt 
dome, with Tuscaloosa condensate production high on the structure, and oil lower, 
together with some Wilcox production. Conditions are same at Holly Ridge and Holly 
Ridge North pools. A new prospective area has been opened by discovery of oil near 
Delhi on flank of Monroe—Richland igneous uplift. 

Heidelberg, Eucutta, and Cranfield pools of Mississippi are probably associated with 
deep-seated salt domes. Baxterville may be the same. Winnsboro and Sand Flat 
seem to be most promising of 9 fields discovered in East Texas in 1944. New Hope 
may become a rather large field. Good production technique is causing many com- 
panies substantially to increase East Texas field reserve estimates. Many small dis- 
coveries were made in North and West Central Texas in 1944. Gas-fields in Hansford 
and Sherman counties of the Panhandle were extended, but no new producing areas 
were opened in 1944. In the Permian Basin important additions to crude reserves were 
made in Devonian limestone of Andrews, Crane, and Ector counties. Multiple pays 
were proved at some locations in deep Wheeler and Keystone Ellenburger fields. Ellen- 
burger production was established in Todd Deep field. Productive limits of basin 
were extended 30 ml. north into Lamb county by a Lower Permian producer. A 
number of fields were extended. 

In the second half of 1944 important Upper Permian production was found in Turner 
area of Lea County. Lower Permian pay of east flank of Penrose field also appears 
important. Ellenburger production has been found in southeast Lea County. None 
of the 13 oilfields opened in South Texas appeared outstanding at end of 1944. A new 
deep pay was opened at East Alta Mesa. 42 new fields were discovered on Upper and 
Lower Gulf Coast in 1944; some of them may show important reserves on further 
development. Wilcox production has been developed in Livingston pool of Polk 
County. Fannett and Lovell Lake fields have been extended, and important produc- 
tion has been opened on southwest flank of Blue Ridge field. 5 new Cockfield sand 
areas have been found on an old trend, but none seems to have large reserves. 

13 new fields were opened in Southern Louisiana in 1944. Commercial production 
has been found on the Bayou des Glaise dome. Few new fields have had much develop- 
ment drilling. At West Tepetate two producers opened different pays with high 
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potentials; this may prove to’ be a major discovery. Production has been found on 
southeast flank at West Gueydan. G. D. H. 


698. Vigorous Exploration Activity Marks 1945. L. J. Logan. Oil Wkly, 19.3.45, 
117 (3), 32.—During the nine weeks ended 3rd March, 1945, exploratory completions 
in U.S.A. averaged 82 per week (67 per week in 1944). Of these, 17-6% were successful, 
Louisiana, Mississippi, Oklahoma, Wyoming, West Texas, and the Upper Gulf Coast of 
Texas have shown noteworthy increases in exploratory drilling this year. Texas had 
24 successes out of 126 completions. Results are summarized by districts and States, 
G. D. H. 


699.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 13.1.45,"48 (36), 119; 
20.1.45, 43 (37), 113; 27.1.45, 48 (38), 297; 3.2.45, 48 (39, 97; 10.2.45, 48 (40), 151; 
17.2.45, 48 (41), 147; 24.2.45, 48 (42), 204; 3.3.45, 48 (43), 113; 10.3.45, 48 (44), 111; 
17.3.45, 43 (45), 149; 24.3.45, 48 (46), 124. 


U.S. wildcat completion results. 
Oil. | Distillate.) Gas. Dry. Total. 
Week ended :— 

6th January, 1945 9 0 1 56 66 
si, 7 0 2 84 93 
20th sé, a 15 0 3 74 92 
27th 10 0 3 54 67 
Bae February, 1945 12 0 4 53 69 
Pe = 7 0 4 59 70 

13 1 5 63 82 
24th ll 0 1 73 85 
3rd March, 1945" 23 0 2 56 81 
10th_,, a ll 2 3 58 74 
17th ,, me 17 0 2 35 5A 


For each week the completions are summarized by States and districts. G. D. H. 


| Geophysics. 
700. Case Histories and Quantitative Calculations in Gravimetric Prospecting. D. © 


Barton. Petrol Tech., November 1944, 7 (6), A.I.M.M.E. Tech. Pub. No. 1760, 1-49.— 
Gravity Anomalies of Nash and Damon Mounds, Fort Bend, and Brazoria Counties, 
Texas,2-9. Attention was directed to Nash by H,S in water, and by a faint suggestion 
of a salt-dome mound. Presence, position, and depth of the Nash dome were predicted 
from torsion balance data with good accuracy, entirely in advance of drilling. 

Damon Mound is marked by a conspicuous topographic mound. Like Nash, it is 
marked geophysically by an anomaly consisting of a maximum at centre of a very 
much larger minimum. On deep domes there is a minimum without a maximum; 4 
few shallow'domes have maximum compensated out, and no gravity maximum is 
evident, although a fairly thick cap is present at a moderately shallow depth. 

Lost Hills, California—an Anticlinal Minimum, 9-15. The regional variation of 
gravity gradient and of differential curvature reflect regional major structure. They 
indicate the huge synclinal trough filled deeply with relatively light sediments, and that 
the southwestern flank is composed of older and relatively heavier beds rising sharply 
from great depths. There are indications in geophysical data that southwestern 
margin of the valley is marked by faults downthrown to northeast. 

A sharp gravity minimum marks the sharp Lost Hills anticline. The crest of the 
minimum lies 4 ml. southwest of the crest of the anticline as shown by the producing 
zone. Northeast flank is steeper, and this is shown by gravity data. 

The minimum may be caused by thickening of diatomaceous McLure shale and the 
base of the Reef Ridge formation in the core of the anticline. 
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Gravity Minimum at Tepetate on Very Deep Salt Dome, Acadia Parish, Louisiana, 
15-22. Tepetate is an example of a salt-dome minimum badly obscured by a regional 

trough of minimum, and of uplift so slight in producing horizon that regional gulfward 
dip of beds has shifted structural crest 1 mile up-dip from centre of the minimum. 

History of Tepetate shows necessity of a periodical re-evaluation of geophysical 
data. Knowledge of significance of anomalies accumulates with passage of time, and 
so the geophysicist’s skill in interpretation of anomalies increases. 

Quantitative Calculations of Geologic Structure from Gravimetric Data, 22-49. Calcu- 
lations from results of a torsion balance survey may give valuable information concern- 

ing parameters of the geological structure which causes the gravitational anomaly. 
For calculations to be practicable the form of the mass must be geometrically rather 
simple; it must differ appreciably in specific gravity from surrounding medium, and 
both it and surrounding medium must be homogeneous in specific gravity, or their 
specific gravity must vary according to some simple known law. Observed anomaly 
must not be complicated by overlapping anomalies of other features, although presence 
of a simple regional gradient is not necessarily prejudicial to such calculations. ‘. 
G. D. 


701.* Quantity Interpretation of Gravity Meter Surveys. 8. J. Pirson. Oil Wkly: 
16.4.45, 117 (7), 34.—Quite often the interpretive technique used with gravity meter 
data consists merely of the removal of regional gradients by empirical methods, and 
commonly structural anomaly is found to be displaced relative to gravity map anomaly. 
Evjen has described a technique which consists of calculating gravity anomalies at a 
depth assumed spatially close to the surface of formations of different density. - On 
applying this technique to a hypothetical structure, curves derived gave apex and width 
of the structure closely, and the closure within 10%. Interpretation of an actual 
gravity meter map is also given, based on the same technique. 

Errors which limit effectiveness of quantitative interpretation are enumerated. It 
is preferable to base quantitative gravimetric interpretations on measurements un- 
corrected for regional gradient. The technique has a rather large margin of error, 
but if there is some geological or well control the margin of error in structural computa- 
tion may be considerably reduced. 

The gravity meter is essentially a structural tool, but it is not completely devoid of 
potentialities in search for stratigraphic traps, particularly those associated with 
truncated structure. G. D. H. 


702.* Geophysical Work in Paraguay Indicates Extent of Exploration in South America. 
W. A. Sawdon. Petrol. Hng., March 1945, 16 (6), 81.—Gran Chaco extends from 
Northern Argentina into Western Paraguay. In Paraguay it covers some 100,000 sq. ml., 
and is generally flat, with swampy areas in the east. Union Oil Co. has contracted 
with the Paraguayan Government to explore 54,000,000 acres of this area. Outcrops 
are lacking, and therefore geophysical work is required to procure data on structure 
and on sediment thickness. Peru, Bolivia, and Argentina have oilfields on the east 
flank of the Andes. One seismograph party is already at work. G. D. H. 


Drilling. 
703.* New Portable Exploratory Rotary Drill Embodies Revolutionary Principles. 
N. Williams. Oil Gas J., 31.3.45, 43 (47), 304-305.—The new drill is said to reduce 
cost of seismograph shot holes materially, and its principles are believed adaptable 
to application on larger rigs for deeper drilling. One-man operation of the unit is a 
feature made possible by a central control panel at the back of the truck on which it is 
mounted. The unit and its operation are described and illustrated. A. H. N. 


704.* Power-Driven Rotary Slips Operate Successfully on Gulf Coast Well. E.H. Short, 
Jr. Oil Gas J., 10.3.45, 48 (44), 50-51.—Operation and mechanism of power-operated 
slips are described. A feature particularly emphasized is the impossibility of the 
slips setting accidentally. Air pressure is used as motive-power agent. A. H.N. 


705. Chain and Sprocket Locking Device Extends Life of Line. Anon. Oil Wkly, 
5.12.45, 116 (10), 36.—A novel means of anchoring the dead end of the drilling line. 
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Instead of merely anchoring the dead line to a fixed object, involving tight loops, line 
clamps, etc., that end of the line was wound on a heavy reel set up at ground level on 
the side opposite the draw-works, and there bolted to the derrick substructure. Secur. 
ing the reel and line was accomplished by use of two salvaged sprockets, one of them 
being a small pinion, and a short length of used rotary chain, together with the aid of 
the welder in attaching the pinion and a bracket. A. H.N, 


706. Su Adjustable Runway for Rat Hole Lowers Drilling Costs. Anon. 
Oil Wkly, 12.2.45, 116 (11), 41.—The kelly is put down a runway instead of a rathole 
to prolong the life. While runways of this general type are not uncommon in oilfield 
practice, this has particular interest in the flexibility of use and ease with which it 
may be broken down and transported, as well as the means by which it is tied to and 
adapted to the rig itself. The runway consists of two lengths of 10-in. channel iron 
bolted together in the middle to form a single chute accommodating the longest kelly 
that might be used on the rig. The supports and other details are described and 
illustrated. A. H. N. 


707. British Use Time-Saving Drilling Methods. D. L. Carrol. Oil Wkly, 12.2.45, 
116 (11), 44~-46.—The drilling practices adopted in British oilfields and the economies 
in drilling times achieved are briefly reviewed. Field history and conditions are also 
briefly discussed. A. H.N. 


708. Fold-Away Mud Line is Feature of Portable Pump Unit. Anon. Oil Wkly, 
19.2.45, 116 (12), 52.—Greatly speeding up the work of moving portable drilling rigs 
from one location to another, is the method used by one company in unitizing and 
breaking down the mud-pump suction lines on its small trailer-mounted pump unit. 
Near the intake end of the pump unit skid base, the rigid part of the mud suction line 
was cut and weld flanges were installed. While flanges were bolted together, a shop- 
made hinge was fashioned atop the two flange halves, welding it to the line with heavy 
fillets provided on either side to lend extra strength. On moving the unit to a new 
location the flange is unbolted in normal manner, but the usual time-consuming task 
of breaking down and stowing the hose sections and fittings is eliminated. Instead, 
the assembly from the hinged section out is raised to any convenient height with the 
aid of a small winch permanently mounted on the unit. A. H.N. 


709.* Extending Wire Rope Life. E. Sterret. Oil Wkly, 26.2.45, 116 (13), 52.—Hints 
on reeling, using, and maintaining wire rope in good condition. Lubrication of the 
rope is studied in some detail. One device consists of a narrow strip of tough leather, 
supported and wrapped to form a funnel through which the line is run. At the 
bottom of this funnel squeeze is effected through the use of rubber contractors, so as 
to force the leather against the wire with pressure enough to hold back excess lubricant. 
A helper with a pot of warmed—not hot—lubricant pours enough of the material into 
the top of the funnel to maintain a puddle entirely surrounding the line for some 4-6 in. 
Drum speed is reduced to one half the normal the next trip into or out of the hole 
after lubricating the drilling line so as to avoid throwing off the lubricant which had 
collected in the space between adjacent strands during the treatment, and to give 
further time for capillary distribution of this supply into the line. Other practices are 
described. A. H.N. 


710. Electrical Well-Logging. H. Guyod. Oil Wkly, 7.8.44, 114 (10), 38; 14.8.44, 
114 (11), 34; 21.8.44, 114 (12), 44; 28.8.44, 114 (13), 34; 4.9.44, 115 (1), 42; 11.9.44, 
115 (2), 26; 15.9.44, 115 (3), 36; 2.10.44, 115 (5), 48; 9.10.44, 115 (6), 44; 16.10.44, 
115 (7), 36; 23.10.44, 115 (8), 45; 30.10.44, 115 (9), 38; 13.11.44, 115 (11), 40.— 
Following a brief review of well-logging methods in general, the discussion is restricted 
to resistivity measurements. Single-point and multiple electrode methods are de- 
scribed, the principles, advantages, and disadvantages being given. Various simple 
cases are discussed theoretically, and relationships between true and apparent resistivi- 
ties are examined, many ideal curves being given. Effects of hole diameter and mud 
resistivity are described. 

Recommendations are made for solution of common problems. Limitations of 
interpretation are discussed, and fundamental data for interpretation are enumerated, 
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with a final discussion of determination of fluid content of reservoirs from electrical 
logs. G. D. H. 


711.* World’s Deepest Well Drilled With Conventional Equipment. N. D’arcy, Jr. 
Petroleum World, January 1945, 42 (1), 35-40.—Equipment and methods used in drill- 
ing the deepest well (Standard Oil of California’s KCL 20-13) up to date—below 16,000 
ft.—are described. Equipment is same as used on other wells drilling to 11,500 ft. 
A. H.N. 


712.* Influence of Drilling Practices on Drilling-Mud Programmes. E. R. Albert, Jr. 
Oil Gas J., 2.12.44, 48 (30), 2.—See Abstract No. 545. A. H.N. 


713. Plastic Coating Used to Prevent Corrosion of Oil-Field Equipment. E. H. Short, 
Jr. Oil Gas J., 2.12.44, 43 (30), 59.—See Abstract No. 380. A. H. N. 


Production. 


714. Treatment of Heavy Oil Emulsions in Mississippi Field Presents Problems. 
N. Williams. Oil Gas J., 3.2.45, 43 (39), 59.—Water emulsion problem in one field 
producing asphaltic base oil carrying a b.s. and w. content of 3-15% was solved by 
using both heat treatment and chemicals. Chemicals are injected directly into the 
lead lines by means of conventional small chemical pumps. In most instances the 
injection is made at the well head with an individually installed pump. In other 
cases a single pump is installed at central battery for a group of wells. Combination 
heaters and treaters are used exclusively with one unit being set at each central lease 
battery. These units of commercial design and manufacture, function not only as 
heaters and treaters, but also as separators for gas and gun barrels for settling and 
removal of the b.s. and w. 

Four different types of treaters, representing as many manufacturers, are being 
employed in the field. One unit is provided at each central battery for lease. Through 
this the production of all wells on the lease is pumped. Largest single installation 
now is handling the production of 10 wells, with capacity for additional wells as 
completed. The operation of the units is described and discussed. A. H. N. 


715. Geological Eccentricities in Mississippi Pose Completion and Production Problems. 
N. Williams. Oil Gas J., 24.2.45, 4% (42), 124.—Production of oil and gas from South 
Mississippi is complicated because it comes from at least 7 horizons differing greatly 
in geological and lithological character. These complications and their influence on 
production practices are explained. A. H.N. 


716.* Tubing and Casing Corrosion Combated by Treated Water. F. B. Taylor. 
Oil Gas J., 31.3.45, 48 (47), 306.—Corrosion has been a major problem in western 
Kansas. Waters of certain formations are particularly bad, the Dakota sandstone 
offering an outstanding example in this respect. As the fields are water drive, the 
problem of corrosion usually starts early in the life of a field, or as soon as wells begin 
producing appreciable volumes of water. Various counter-measures have been 
attempted and expanded with varying degrees of success. One such method is now 
gaining wide attention and more extensive use, and is currently being applied in Carmi- 
field. It involves the use of stabilized water in the tubing-casing annulus to prevent 
entry of formation fluids with their resultant corrosive action, and is showing results. 
It is described in some detail. , A. H. N. 


717.* Examples of Sucker-Rod Pumping Below 8000 ft. P. Reed. Oil Gas J., 24.2.45, 
43 (42), 139.—An example of an unusually deep Gulf Coast well is one in the New 
Iberia field, which has been pumping from 8345 ft. Sucker rods are 3-in., installed 
because of inability to obtain j-in. rods of proper specifications. In spite of the 
apparent overstressing, it is reported that after a considerable period of service there 
had not been any down time since the rods were put on the beam at that depth. Fluid 
had been raised with a Pacific rod sectional liner 1}-in. pump operated at a speed of 
7 sp.m. with a polished-rod stroke of 108 in. The pump has been operated we 
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Parkersburg 11 AK unit with a rating of 446,000-in. peak torque and 30,000-Ib, 
walking-beam capacity. Production has been 35 bris./day with 0% b.s. and w. of 
28° A.P.I. gravity. Load and stress data have been as follows: peak polished-rod 
load, 21,5000 lb.; peak polished-rod stress, 48,650 p.s.i. (}-in. rods). Fluid level 
data have been as follows: operation fluid level at 8345 ft.; static fluid level at 6990 
ft.; and estimated pressure at the top of the sand, 679 p.s.i. 

Similar details are given for a well in Texas pumping from 8450 ft. with j-in. 25. 
ft. rods. A. H.N, 


718. An Analysis of Material-Balance Calculations. R. W. Woods and M. Muskat. 
Petrol. Tech., January 1945, 8 (1), Tech, Pub, No. 1780, 1-16.—A least-square analysis 
procedure has been developed and applied for study of deviations in estimates of oil in 
place as given by material-balance equations. Data used are those obtained from 
field observations on the Jones sand, Schuler pool, Arkansas, and the Monroe dolomite, 
Reed City pool, Michigan. Possible effects of water intrusion are taken into account 
by expressing the cumulative water influx in terms of various functions previously 
proposed. Formulz have been developed and values calculated for minimum 
deviations and minimal percentage deviations in calculated values of volumes of oil 
in place from average values, as could be obtained by suitable choice of water encroach. 
ment and initial gas-cap volume parameters. 

Results show that fluctuations in these calculated values are very insensitive to 
values selected for rate of water intrusion and initial gas-cap volume, and hence 
cannot be safely employed in discriminating between spurious values for these para- 
meters and such as actually pertain to producing reservoirs. Moreover, exact form 
of the water-intrusion function seems to have but little effect on fiuctuations in values 
of computed oil in place. Accordingly it is concluded that the material-balance 
method does not in itself provide a satisfactory criterion for determining the basic 
physical unknowns of producing reservoirs, or for making conclusive decisions 
nature of the production mechanism, unless independently established geological 
control data are available for eliminating unreasonable values for reservoir para- 
meters, even though they may still satisfy the material-balance formule. If, however, 
from core or logging data the initial oil in place and the gas-cap volume can be estab- 
lished in advance, the material-balance formulz can be inverted to give water intru- 
sion. Moreover, by determining by such calculations the water-intrusion coefficient, 
future production performance can then be predicted by aid of the material-balance 
formule for specified snc me conditions. This type of application may be of 
particular value in predicting results of pressure maintenance operations. i. 

G. D. H. 


ae 4 Proper Maintenance and Equipment Economies Are Stressed at North Burbank. 
K. B. Barnes. Oil Gas J., 2.12.44, 43 (30), 62-63.—In the present North Burbank 
gas- ressuring p programme 1916 wells on 180 leases are involved. Because average 
well production is only 6 bris./day, and with one-half of the active producers making 
but 3 bris. /day or less, proper maintenance, economic equipment, and efficient operating 
are definite necessities. This is accentuated by the fact that original develop- 
ment of the field took place in 1921-1926, or approximately 20 years ago, and con- 
sequently the installations lack many modern features in design and construction. 
Nevertheless, the properties have been maintained in excellent condition, and 
numerous changes and practices made at small cost to assist in realizing full benefits 
from the gas return work. The work is briefly described. A. H. N. 


720. Salt Water Disposal in East Texas. Part 6. Anon. Petrol. Engr., March 1945, 
16 (6),-342.—The systems adopted by three oil companies are discussed in this paper. 
A. H. N. 


721.* Examples of Fitting Production Programme to Pool Conditions in Illinois Basin. 
K. B. Barnes. Oil Gas J., 3.2.45, 43 (39), 42.—Character, producing conditions, 
general behaviour, and oil recovery to date for four oil reservoirs in the Illinois basin 
are described. Of unusual interest is the fact that for each of the reservoirs one opera- 
tor, by reason of location and extent of his leases, was able to conduct development 
pnd production programmes which were tailored to fit reservoir conditions specific 
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to the particular pool. The aim was high ultimate recovery. A wealth of production 
data, pressures, samples, tests, etc., have been collected and summarized in charts 
and diagrams. A brief recapitulation of production mechanisms and principles is 
given, followed by a study of the four examples. A. H. N, 


722." Gulf Coast Innovations in Gravel-Packing Technique. E. H. Short, Jr. Oil 
Gas J., 10.2.45, (4), metho of placing tthe bottom ofthe 
well between a screen liner and wall of the underreamed hole unchanged. 
milling tool and the callipers) in connection with gravel packing has not only enhanced 
the possibilities for obtaining a more satisfactory thickness of gravel pack but has 
tpeed a new field for application of this type of workover. When a hole is under- 
reamed below the casing the chances are good that it will be reamed out to the intended 
diameter, except for a few irregularities. Many wells, however, have been completed 
and then perforating it opposite the pay formation. 
Some wells completed in this manner have ceased to produce, either because of plugged 
perforations or too frequent plugging of tubing to permit economical operation. To 
gravel pack a well of this type it is necessary to cut out a section of casing. This 
method as used in a particular well is fully described. A. H. N. 


723.* Water-Flood Operations Automatically Controlled in Eastern Kansas. F. B. 
Taylor. Oil Gas J., 17.2.45, 43 (41), 88-89.—Deals with the automatically controlled 
t used to flood @ shoestring sand. Main plant units are engineered around the 
conventional flood plant with a 120-h.p. main —— * fueled by crude oil, 
operating power. Main water pump is a triplex driven from the stub shaft of the 
main unit, and is capable of delivering 4500 bris. daily to input wells at a pressure of 
600 lb. The operator is generating lease power for the project by means of a 50-kw. 
generator, “‘ V-belt driven from the main engine, delivering 110-volt current at 60 
cycles for operation. While as much of the lease equipment is electrically operated 
as is consistent with good practice, this generator is entirely sufficient, for production 
will be flowed except at some of the edge wells. By flowing rather than lifting the 
production, the general power load is materially reduced. A complete control panel 
at the main plant includes control switches for raw water,supply, obtained from a well 
drilled into siliceous lime below 1400 ft. Water is lifted from this source by means of a 
4}-in. casing pump at 400 ft., and has been tested at 3000 bris. daily. A beam unit is 
employed with a 20-h.p. motor drive which can be turned off or on by means of 
relays connected to the main panel control. The plant and its operation are briefly 
discussed. A. H.N. 


Volume In a Gas Reservoir. D. L. 


724. Condensates May Occupy Apparent 
_ Katz and C, M. J nha vy Oil Wkly, 26.2.45, 116 (13), 30.—In the course of pre- 


paring @ cylinder of natural gas for use in the laboratory, an unusual behaviour was 
observed. The cylinder of natural gas, free from liquid at 75° F. and 2005 Ib. /sq. in., 
was cooled at 32° F. About a pint of liquid was drained from the cylinder, and the 
temperature brought to 75° F. Pressure on the cylinder had risen to 2060 lb. It 
would follow that if the removed liquid were reinjected into the cylinder the pressure 
would fall. 

After clarifying the difference between “ partial volume ” in its thermodynamic 
significance and “ apparent volume ”’ as used in this paper, the authors develop the 
importance of this phenomenon of negative apparent volumes to condensate pool 
production. Theoretical studies of compressibility of gases are given. High-pressure 
gases bearing condensate in the reservoir as a single-phase mixture are produced to the 
surface of the earth, 
is often returned to the reservoir. A table indicates that if the stripping process 
could be limited to the butanes and heavier, the residue gas would probably have a 
volume equal to or in excess of the original volumes of the wet gas at reservoir condi- 
tions. If the apparent volumes of condensate removed were negative, residue gas 
volume in the reservoir at original temperature and pressure would exceed that of the 
rich gas. Howeyer, actual stripping processes must be considered, which processes 
usually include removal of some of the methane and ethane along with the condensate. 
A figure represents the cycling plant which employs the absorption process and 
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removes methane and ethane as well as the normally liquid constituents from the rich 
gas. When 90 mol. % of the original wet gas is returned to the reservoir, this 90% 
of the gas occupies 94-5% of the original volume. Removal of methane and ethane in 
the liquid masks the negative apparent volumes of the normally liquid constituents, 
In practical operations the methane and ethane in the absorbed liquid are required 
for plant fuel, and hence are not available for return. However, the effect of the 
negative apparent volumes for the condensate still would enter into the material 
balance for a plant on a mol. basis when converting these quantities into reservoir 
volumes. A. H. N, 


725. Gas Repressuring Increases Glenn Pool Recovery. J. F. Sage. Oil Wkly, 
19.2.45, 116 (12), 32.—History and development of the Glenn Pool are briefly given. 
Reconditioning of old wells as well as drilling new wells are described. Repressuring 
is usually done in the pool with natural gas, though a few of the projects are served with 
air-compressor plants. In one case a separate gas-injection system was constructed 
from a compression-type gasoline plant that had been in operation for many years 
with the purchase of additional gas for the system. One company, instead of building 
@ large general plant to serve many leases, has installed smaller plants capable of 
serving only the lease on which the plant is located. The compression unit has two 
single-stage cylinders, one for air and one to gather and compress casing-head gas, 
The compressed air and gas are co-mingled in a discharge line to the input wells. Due 
= — of gas, the compression units are driven with electric motors. This type 

— lant usually serves a 160-acre lease. Companies using this small-plant system 

found it to be more economical than the large general plant system. Injection 
rates of 25 M. cu. ft. per 24 hours are used for the smaller-size pattern. Where an 
input well serves a territory of 10-30 acres injection rates of 40-60 M. cu. ft./24 hours 
are used. In many cases new input wells take gas under vacuum for some time ; later 
it is necessary to inject gas in input wells at pressures from 5 to 50 Ib./sq. in. One 
project in the north extension requires injection pressure of 225 Ib. /sq. in. 

Until secondary recovery was started at Glenn Pool, estimated recovery was 4000 
bri./acre in the north extension, and 25,000 brl./acre in Glenn Pool. From data from 
other secondary recovery projects of a similar type of sand, it is believed that 5000- 
10,000 bri./acre should be .recovered from Glenn Pool under secondary recovery 
methods, and the pool should be fairly well depleted in the next ten years. Estimated 
accumulative increase in oil production due to secondary recovery on April 1, 1943, 
for the 18 older projects was 580,914 brl., and on December 1, 1944, for the - oo 
was 1,985,696 bri. A graph illustrates the increase. H. N. 


726. Production Histories of Oil Producing Gas-Drive Reservoirs. M. Muskat. J. 
Appl. Phys., March 1945, 16 (3), 147-159.—A theory has been developed for pre- 
dicting behaviour of solution gas-drive oil-producing reservoirs, on the basis of pre- 
viously established empirical laws on flow of heterogeneous fluids through porous 
media. Treatments are given both for simple pressure depletion history without gas 
injection, and for systems in which gas is injected during oil production. Specific 
results provided by theoretical analysis include ultimate oil recovery, and pressure 
decline, gas—oil ratio, and productivity factor histories. Two types of gas injection 
have been considered—namely, (1) that in which returned gas is supposed to diffuse 
through and be produced continuously with the oil zone; and (2) that in which the 
injected gas remains locked in the gas-cap, which merely expands as oil production 
and gas injection proceed. In the latter case the rate of growth of the gas-cap is also 
obtained as a function of cumulative oil recovery. The theory is illustrated by 
numerical application to a hypothetical virgin oil reservoir with an original pressure of 
2500 p.s.i. producing by gas-drive, and with no initial gas-cap. It is so found that if 
no gas is injected into the system the physical ultimate oil recovery will be 14-5% of 
the pore space, or 27-1 % of the original stock-tank oil content, assuming that the forma- 
tion initially has a connate water saturation of 30%. Gas-oil ratio first declines as 
production is started, then rises sharply to a maximum of 4400 cu. ft/brl., and finally 
falls steeply as the pressure is depleted to atmospheric. If there is no gas segregation 
and 60% of the produced gas is returned to formation, ultimate oil recovery will be 
increased by 27:6%. Gas-oil ratio history will be similar to that with no gas injection, 
but will rise to a maximum of 10,300 cu. ft./brl. If 80% of the gas is returned, 
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recovery increase will be 48-8%, the maximum in gas-oil ratio history reaching a value 
of 19,450 cu. ft./brl. If all the gas is returned, gas-oil ratio rise will be so rapid that 
by the time 20,000 cu. ft./brl. is reached only 23-5% additional oil will be recovered. 
During these operations productive capacities of wells will fall by factors of the order 
of 10, because of the increasing viscosities of the oil and decreasing permeabilities to 
the oil as the pressure declines and oil saturation decreases. 

For the case where the gas remains trapped in the gas-cap, ultimate oil recovery 
will be 163% greater than by direct pressure depletion, if residual oil after gravity 
drainage is 15% of the pore space. This recovery will be essentially independent of 
the amount of gas return, although the final reservoir pressure at the time of complete 
gas-cap expansion will be greater as more gas is returned. Increased oil viscosity 
and decreased permeability to oil will here reduce specific production capacities of the 
wells to } or $ of the initial values. A. H. N. 


727. of Gas-Oil Ratio, Yield, and Content. K. M. Fagin. Petrol. Engr, 
March 1945, 16 (6), 290.—A table of equivalents gives gas—oil ratios (cu. ft./bri.) in 
terms of yield (bris./M.m.c.f.) and content (gals./M.c.f.). The relationships are 
derived. A. H.N. 


728.* Mammoth Gas-Repressuring Project to Start in West Pampa Pool. K. B. 
Barnes. Oil Gas J., 10.2.45, 48 (40), 74.—A co-operative scheme for gas injection is 
contemplated for a pool worked by 26 operators for 49 owners. Development of the 
field and proposed scheme are discussed. It is planned to convert one well/160 acres 
to input service and inject about 100 M.c.f./day/input well. At the start, approxi- 
mately 70 input wells are contemplated, using a total daily injection rate of approxi- 
mately 7,000,000 cu. ft. It is expected that further expansion will be dictated by 
experience, but ultimate number may be of the order of 145-230 input wells, and total 
daily injection rate about 30,000,000 cu. ft. To determine input characteristics 
for the field, a number of gas-injection tests were made with portable compression 
equipment. It was found that for the 100 M.c.f./day rate injection pressures ranged 
from 155 to 415 p.s.i., being lower in the southern section and higher in the northern 
section. Present bottom-hole pressure is approximately 300 p.s.i. and low 
capacity of formation is indicated by wells requiring 100-125 hours to build up to 
equilibrium static condition. It was found most desirable to have this done as an 
adjunct service to existing gasoline plants in field. Design of field-wide injection 
has been made in anticipation of a maximum future load of 30,000,000 cu. 
ft./day. Surplus residue gas from five gasoline plants serving the pool will be gathered 
and compressed, and that to be injected in northwestern portion of the block will be 
handled by one compression service agent and that for southeastern by a second 
service agent. i 
gram/100 cu. ft. is planned, together with dehydrators, so gas 
operating conditions. Oxygen content will be held 
details are briefly given. 


729.* Resaturate While Repressuring. A Wartime Suggestion. F. Squires. Oil 
Gas J., 10.3.45, 43 (44), 67.—It was noticed that in gas-repressured areas undesirable 
properties were apt to develop in the form of the gas by-passing the oil between input 
and output wells. The paper shows how the rules developed for relation between 
degree of liquid saturation and amount of liquid movement may be applied to improve 
oil production in repressured areas. ‘‘ Blowing through ” may be reduced by i 
water through gas input wells in quantities sufficient to increase liquid content of the 
sand to the point at which, when gas injection is resumed, permeability of the sand to 
gas is reduced and gas reacquires its ability to move oil. Experimental investigations 
appear to support the hypothesis propounded. 
A. H.N. 


730.* Control and Detection of Reservoir Gas Movement in Pressure-Control Operations. 

N. Van Wingen and E. P. Valby. Oil Gas J., 2.12.44, 43 (30), 77,—See Abstract No. 

559. A. H. N. 
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781.* Determining Fluid Movement in Wells. S. L. Pease. Oil Gas J., 2.12.44 
43 (30), 82. (Paper Presented before The American Institute of Mining Engineers, - 
A tracer set free at a particular point in the well and a sample taken at another point 
can be used to study movement in the well. Normally on first run the sample is 
obtained near the releasing point, and thereafter samples are taken near the base of 
the upper sand if migration is indicated by dilution or absence of tracer in the initia] 
sample. Length of time between releasing tracer and sampling is varied for successive 
runs, attempting first to establish the rate within limits. Rate of migration can be 
calculated from relationship of time interval to volume represented in the interval, 
between the releasing and sampling points. It is the author’s opinion, based on field 
results, that approximate rates of fluid movement in 6§-in. casing from less than 100 
to over 1000 brl./day can be determined. For the tracing material, solutions of brilliant 
water-soluble aniline dyes have been found satisfactory in wells having an appreciable 
water cut. Use of a series of contrasting dyes for successive runs serves to identify 
each run. To reduce eddy currents as much as possible, the unit is lowered through 
the intervals to be tested at a very slow rate, and is held just off bottom several 
minutes to allow currents to subside before bottle is broken. A. H.N. 


732.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part5. Permeability, 
Type of Pay, and Interstitial Water. P.J.Jones. Oil GasJ., 2.12.44, 43 (30), 73-75.— 
Formule are derived for calculating and estimating permeabilities. Interstitial 
water in core sample of pay, when not contaminated by drilling fluid, equals water 
saturation in the core samples, whereas total water saturation in contaminated core 
samples of pay is usually greater than their interstitial water content. Extent of 
contamination commonly ranges anywhere from zero up to 30% of porosity. Tracers 
may be used for estimating degree of contamination. Aside from tracers, three 
methods are available for estimating interstitial water in pay: (1) From electric-log 
data, (2) from type of pay and its permeability, and (3) from capillary pressure vs, 
water-saturation data. Electric-log data are not considered in this paper (they are 
to be considered in a future part of this present series). A. H.N. 


783.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 14. P. J. 
.Jones. Oil Gas J., 3.2.45, 43 (39), 51.—Deals with the volume factor/brl. of con- 
densate in production problems. Condensate is defined as the liquid obtained when 
the production of retrograde gas from a well is processed in a plant. Composition of 
condensate and quantity/unit of well production depend on plant conditions as well 
as on composition of the production. In turn, composition of well production depends 
on composition of reservoir fluids which are displaced, or expand, into a well-bore. 
The gases may contain a small per cent. by volume of a reservoir liquid. A gas out of 
which a liquid condenses at reservoir temperature on reduction of pressure is called a 
retrograde Volume factor for a condensate is the space occupied in a reservoir 
by a barrel of condensate. Other things equal, the number of barrels of condensate 
in a reservoir is inversely proportional to the volume factor for condensate. The pur- 
pose of this article is to illustrate how volume factors/barrel of condensate are obtained. 
The discussion ig limited to under-saturated reservoir faces, gases at dew-point pres- 
sure, and to gases in which the volume/per cent. reservoir liquid is comparatively 
small. N. 


734.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 15. P. J. 
Jones. Oil Gas J., 10.2.45, 43 (40), 99.—Deals with the volume factor /brl. of oil as it 
appears in production problems. Oil is defined as liquid found in a stock-tank when 
production from a well is passed through one or more separators. Composition of oil 
and the quantity/unit of well production depend on separator conditions as well as 
on the composition of the production. In turn, the composition of well production 
depends on the composition of the reservoir fluids which are displaced into a well- 
bore. This article is limited to reservoir liquids, and it is assumed that the composition 
of well production is the same as that of reservoir liquids. Under these assumptions, 
the composition of oil and quantity /unit of well production depends on gas-oil ratios. 
The higher the gas-oil ratio for a given well production, the smaller the volume of 
oil/unit of well production. Volume factor for oil is the space occupied in a reservoir 
by a barrel of oil. Other things equal, the number of barrels of oil in a reservoir is 
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inversely proportional to the volume factor for oil. The purpose of this article is to 
illustrate how volume factors vary with pressure, temperature, gravity of oil, and gas— 
oil ratios. Illustrations are for reservoir liquids—that is, for under-saturated oil, for 
oil at saturation pressure, and for oil at bubble-point pressure plus evolved solution 

A. H. N. 
gas. 


735.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 16. P. J. 
Jones. Oil Gas J., 17.2.45, 48 (41), 99.—Deals with computation of volume factors 
for liquids. Volume factors are obtained from experimental data on either surface 
or subsurface samples. If these are not available, a volume factor may be estimated 
by one of the methods considered. A study of the methods will bring out their 
limitations relative to experimental methods of determining volume factors for 
reservoir liquids. The methods are limited to reservoir liquids at, or near, saturation 


pressure. A. H. N. 


736.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 17. P. J. 
Jones. Oil Gas J., 24.2.45, 48 (42), 140.—Deals with application of equilibrium con- 
stants in production problems. Equilibrium constant is the ratio of the mole fraction 
in a gas phase to the mole fraction in a co-existing liquid phase in equilibrium with the 
gas phase. Each component has its own K value. Equilibrium constants vary 
with pressure, temperature, and composition. Because of this variation, general 
application of K values to production awaits further correlation and research. There 
are insufficient data at this time for general application. Estimates of phase behaviour 
of reservoir gases and liquids are limited to the available K values. Part of the 
available data on K values is reproduced for illustrative purposes. A. H. N. 


737.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 19. P. J. 
Jones. Oil Gas J., 10.3.45, 48 (44), 71.—Deals with applications of Darcy’s law to 
flow of fluids in porous media. Darcy’s law is reviewed and illustrated by examples 
of oil and gas displacement in reservoirs and into wells. Linear, radial, and semi- 
spherical displacements are illustrated by examples. Darcy’s law for linear displace- 
ment is used for estimating the rate of migration of oil or gas across a lease or from one 
portion of a reservoir to another. Darcy’s law for radial displacement is used for 
estimating the productivity of oil, condensate, and gas wells. Darcy’s law for semi- 
spherical displacement is used for estimating rate of oil or gas displacement into wells 
which do not penetrate their entire pay thickness. Oil and gas pays contain inter- 
stitial water. Permeability of a pay to a reservoir liquid or gas is called effective per- 
meability. Effective permeability with water, a reservoir liquid or gas may be less 
than the permeability of the pay. Water tends to reduce effective permeability. 
The variation of effective permeability of a pay to saturation will be considered later. 
In this article the phrase “* effective permeability '’ is used to signify that the influence 
of interstitial water on the permeability of pay to reservoir fluids was accounted for. 
Aside from interstitial water, this article limited to homogeneous reservoir fluids, that 
is, to either a reservoir liquid or a gas. Displacement into a well is exclusive of any 
pressure drop because of mud on the face of a well bore or cement liner, or casing in a 
well. A. H. N. 


788.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 20. P. J. 
Jones. Oil Gas J., 17.3.45, 43 (45), 107.—Deals with displacement of oil by water 
from a point. Oil is displaced by water daily in hundreds of reservoirs. Source of 
water may be bottom water, edge water, or injected water. Oil can be displaced 
because of pressure differences. It can be displaced also by gravity. But the effect 
of gravity, which can be the principal cause of oil displacement in some reservoirs, is 
not considered, Permeability of media to a fluid at less than 100% saturation is 
called effective permeability. The ratio of effective permeability to the permeability 
at 100% saturation is called relative permeability. Relative permeabilities to water 
and to reservoir liquids are used in estimating displacement of oil by water. Many 
oil reservoirs contain more than a million barrels of reservoir space. One barrel of 
reservoir space is commonly less than one millionth part of a reservoir. Data referred 
to 1 barrel of reservoir space are called point data. This article is limited to dis- 
placement of oil by water from a point. A. H. N. 
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'789.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 21. P. J. 
Jones. Oil Gas J., 24.3.45, 43 (46), 71.—Illustrates the discussion of previous part 
by examples. Curves of displacement of oil by water from a point in a reservoir were 
derived in the preceding article. The curves may be used directly in estimating oil 
recovery from 1 bri. of reservoir space. Aside from gravity, the curves may also be 
used to obtain the per cent. cut in production from a barrel of space. Oil recovery 
individual points. Recovery from individual points may vary from zero up to 90% o 

the oil originally in place. Point recovery, and therefore oil recovery from a fecal 
is influenced by several factors. Among these are (1) location and number of wells, 
(2) rate of production, (3) operating pressures, (4) permeability and variations in 
permeability, (5) effect of gravity, (6) economic limit in barrels of oil/day/well, and (7) 
economic limit in barrels of water/barrel of oil. Consequently, the curves cannot be 
applied directly to oil recovery from entire reservoirs. Nevertheless, there are some 
types of production problems for which a reasonable estimate can be made directly 
from the curves for point data. Under certain conditions oil recovery from reservoirs 
or from a well is controlled by water saturation, pressure difference, and water-oil 
ratio at economic limit. Problems of this type are illustrated by examples and 

A. H.N. 


740.* Patents on Drilling and Production.—W. A. Abegg, assr. to Abegg & Reinhold 
Co., Ltd. U.S8.P. 2,362,042, 7.11.44. Appl. 19.9.42. Elevator and table support for 
drill-pipes. 

D. Silverman, assr. to Stanolind Oil & Gas Co. U.S.P. 2,362,164, 7.11.44. Appl. 
11.4.42. Radioactivity logging. 


C. J. Gibson. U.S.P. 2,362,198, 7.11.44. Appl. 18.4.41. Oil-well and casing 
cleaning brush. 


J. M. Reynolds, assr. to O. E. Reynolds. U.S.P. 2,362,403, 7.11.44. Appl. 22.9.41. 
Means for cleaning well-screens, 


E. C. Baily. U.S.P. 2,362,442, 14.11.44, Appl. 29.11.40. Apparatus for flowing 
oil- or gas-wells. 


G. J. Barrett and 8. Robichaux, assr. to A-1 Bit & Tool Co., Ltd. U.S.P. 2,362,529, 
14.11.44. Appl. 30.8.40. Side-tracking apparatus. 

D. F. Troupe. U.S.P. 2,362,680, 14.11.44. Appl. 17.5.41. Electrothermic oil- 
well processor. 

C. K. Morgan, assr. to Lane Wells Co. U.S.P. 2,362,766, 14.11.44. Appl. 22.12.41. 
Liner hanger. 

W. Sprecher and C. Ware. U.S.P. 2,362,777, 14.11.44. Appl. 12.10.43. Hydro- 
static pump. 


M. M. Kinley. U.S.P. 2,362,829, 14.11.44. Appl. 18.8.41. Explosive screen- 
cleaner. 


A. M. Rossman. U.S.P._2,362,860, 14.11.44. Appl. 22.12.41. Earth-boring rock- 
bit. 


F. L. Scott, assr. to Hughes Too! Co. U.S.P. 2,363,202, 21.11.44. Appl. 19.7.43. 
Teeth for drill-cutters. 


H. G. Doll, assr. to Schlumberger Well Surveying Corpn. U.S.P. 2,363,234, 21.11.44. 
Appl. 6.10.41. Delayed-action fuse. 


M. Schlumberger, assr. to Schlumberger Well Surveying Corpn. U.S.P. 2,363,269, 
21.11.44. Appl. 26.7.40. Method for sealing borehole casings. A. H.N. 


Development. 
741.* World Production Reached New High in 1944. Anon. World Petrol., March 


1945, 16 (3), 43.—During 1944 world oil production was approximately 2,598,000,000 
brl., 351,000,000 bri. sia iat ata The outstanding increases were in U.S.A. 
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(177,000,000 bri.), the Middle East (38,000,000 bri.), and the Soviet Union (30,000,000 


brl.). 
A table gives the output of the leading countries in 1941, 1942, 1943, and 1944. 
G. D. H. 


742.* Sharp Gain Boosted World Crude Production to Peak. Anon. Oil Wkly, 
29.1.45, 116 (9), 100.—In 1944 world oil production reached the all-time high of 
2,621,840,000 brl., 343,000,000 bri. more than in 1943, daily average being higher at 
the end than at the beginning. U.S.A., if it continues at the later levels, would have a 
daily average of 4,725,000 brl. in 1945, and Venezuela 1,000,000 bri. 

Of the 33 producing countries 13 increased production in 1944 and 11 established an 
all-time high. U.S.A. has more than doubled its production since 1932, but the rest of 
the world has not shown a similar increase. Outputs in 1944 were: U.S.A. 
1,678,376,000 brl.; Venezuela, 267,000,000 brl., a new record; Russia, 275,000,000 
brl.; the Persian Gulf area nearly 150,000,000 bri. ; Roumania possibly only 20,000,000 


bri. 

Since 1859 world production is over 46,500,000,000 brl., nearly 30,000,000,000 bri. 
having come from U.8.A., over 5,000,000,000 brl. from Russia, and nearly 3,000,000,000 
bri. from Venezuela. Tables give annual production by countries yearly since 1859, 
and compare U.S.A. and the rest of the world annually from 1918. G. D. H. 


743.* 1945 will See Intensified Search for Foreign Reserves. H.S. Norman. Oil Gas 
J., 30.12.44, 43 (34), 159.—Proven oil reserves outside U.S.A. are estimated at 
31,431,522,000 brl. American companies and affiliates control 32-6% of this. Russia 
is credited with 5,661,598,000 bri. In the Western Hemisphere U.S. companies and 
affiliates control 62-8% of the proven reserves. In the Middle East U.S. companies . 
control 30-3% of the proven reserves, but the proportion is higher if indicated reserves 
are included. Proven reserves of the Caribbean area are 6,314,100,000 brl., 71-8% 
being held by American companies and affiliates, the bulk being in Venezuela. 

There are signs that the U.S. Department of State will lend support to American oil 
ambitions in foreign countries. There are rumours that Mexico will revise its petro- 
leum policy. Argentina and Peru have intensely nationalistic petroleum policies. 
Estimated proven crude-oil reserves of the principal areas, and the proportions con- 
trolled by American companies are tabulated. G. D. H. 


744.* A.P.I. Tally of Petroleum Reserves Shows 20,453,231,000 Bri.; 2,000,000,000 
Bri. Gain. Anon. Oil Gas J., 3.3.45, 43 (43), 48; Oil Wkly, 26.2.45, 116 (3), 27.— 
Despite record crude-oil production of 1,678,000,000 bri. during 1944, net gain in 
proved oil reserves in U.S.A. was 389,000,000 bri. Louisiana and Mississippi led all 
other states in the reserves added by discovery. Texas, with reserves of 11,375,000,000 
brl., has 55-6% of the U.S. reserves, and ‘California, Louisiana, Oklahoma, Kansas, 
Wyoming, and New Mexico follow in that order. During 1944 the new reserves 
resulting from new fields were 511,000,000 brl., the highest figure since 1938, while 
additions to reserves by development added another 1,556,000,000 bri. At the end 
of 1944 total proved reserves were estimated at 20,453,231,000 bri. Tables give 
reserve estimates by States and total reserves yearly from 1936. G. D. H 


745.* Annual Statistical Summary of the U.S. Petroleum Industry, 1944. Anon. 
Oil Gas J., 1945, 43 (38), 169-260.—Includes detailed statistical breakdown of drilling 
plans for 1945; completions by States for 1944; production by States; crude runs ; 
natural gasoline production and reserve estimates ; proven reserves, location and size ; 
and location drilling and production data of discovery wells drilled during the year. 
J.C. W.-M. 


746.* U.8. 1944 Record Production of Crude should Fall in 1945. Anon. Oil Wkly, 
29.1.45, 116 (9), 112.—During 1944 U.S.A. produced 1,678,376,000 bri. of oil, 
175,000,000 bri. more than in 1943, and 276,000,000 bri. more than the pre-war peak 
of 1941. Nine of the 25 producing States exceeded their 1943 outputs. It is likely 
that the 1945 output will exceed that for 1944, and continuation of the January 1945 
rate should give a total of 1,800,000,000 bri. In making its 1944 record U.S.A. 
absorbed all surplus efficient producing capacity estimated to exist, except for a minor 
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amount in the Rocky Mountain area. Despite the large 1944 increase, production 
did not meet needs, and stocks of refinable crude fell by 20,000,000 brl. 

Texas produced 748,268,000 brl. of oil in 1944, 155,000,000 brl. more than in 1943; 
California’s output was 311,776,000 bri., 27,500,000 bri. more than in 1943; Louisiang 
replaced Oklahoma as third largest producing State, and yielded 129,000,000 bri, 
Tables give production by States yearly from 1859; the country’ 8 total and daily 
average yearly from 1918; and the daily average production i in the country in Decem. 
ber and the years 1941, 1943, and 1944. G. D. H. 


747.* 25,267 Wells Estimated for 1945. Anon. Oil Wkly, 29.1.45, 116 (9), 132. 
It is expected that 25,267 wells will be drilled in U.S.A. in 1945, 4653 being wildcats, 
The total footage is expected to be 91,629,000 ft. P.A.W. has asked for 27,000 wells 
in 1945, of which 5000 are to be wildcats. Forecasts of new wells and footage are 
tabulated by States and districts. G. D. H. 


748.* Substantial Gain Over 1943 Shown in U.S. Drilling. Anon. Oil Wkly, 29.1.45, 
116 (9), 122.—24,451 wells were completed in U.S.A. in 1944, compared with 19,245 
in 1943, but 1944 figure is based on a 53-week year, thus adding 449 wells. During 
six years preceding the war average was 30,000 wells per year. In 1944 375 old wells 
were deepened, and 1873 wells were drilled as input or disposal wells. 15,456 of the 
new wells drilled in 1944 produced oil, gas, or distillate (13,095 oil, 2302 gas, and 59 
distillate). 

Texas had 6233 completions, 39-9% more than in 1943. Pennsylvania, New York, 
Ohio, and West Virginia had 6308 completions. Pennsylvania had 1268 water-input 
wells. Tables give details of types completed yearly from 1918; and completions 
for 1944 and 1943 by States and districts. G. D. H. 


749.* Footage Drilled at Highest War Level. Anon. Oil Wkly, 29.1.45, 116 (9), 128.— 
During 1944 a total of 81,847,198 ft. of hole was drilled in the U.S., compared with 
58,706,985 ft. in 1943 and 65,179,338 ft. in 1942. The average drilling depth in 1944 
was 3347 ft., the previous record being 3131 ft. in 1937. , 

West Texas drilled 7,273,050 ft. in 1944 (4,067,030 in 1943); California 7,298,224 ft. 
(4,600,048 ft.). Texas had 6234 completions in 1944 with 27,720,589 ft. of hole. 
South Louisiana’s average drilling depth was 9191 ft., and for Louisiana as a whole the 
average was 7430 ft. 

Water-input, gas-input, and salt-water disposal wells accounted for 2,974,397 ft. 
of drilling in 1944, oil-wells for 46,291,774 ft., gas-wells for 6,879,026 ft., and distillate- 
wells for 416,433 ft. 

Tables give the number of completions, total footage, and average well depth 
annually from 1925, and an analysis by States and districts of the 1944 well completions, 
the data including the numbers of oil, gas, distillate, dry, water-input, gas-input, and 
salt-water disposal wells, with corresponding average depths. G. D. H. 


750.* Producing Oil-Wells in U.S. Reached a New High in 1944. Anon. Oil Wily, 
29.1.45, 116 (9), 156.—At the end of 1944 U.S.A. had 412,852 producing oil-wells ; 
at the end of 1943 there were 407,581. In 1941 the gain was 10,066, and over the 
period 1931-41 the average gain per year was 8773. 

The daily per-well production rose from 10-1 bri. in 1943 to 11-2 in 1944. 

Texas has 99,252 producing wells, Pennsylvania 82,911, Illinois 27,062, and Cali- 
fornia 21,255. 

47,191 ‘of the producing wells are flowing wells. 

The number of producing wells and the daily production per well are listed yearly 
from 1918, while the numbers of producing wells, flowing wells, and wells on artificial 
lift are tabulated by States and districts for the end of 1944 and 1943, together with the 
average daily production per well. 

Record wildcatting took place, but less oil was found than produced. G. D.H. 


751.* Rigs in Operation Rise to Near Pre-war Levels in 1944. Anon. Oil Wkly, 
29.1.45, 116 (9), 162.—On Ist January, 1945, U.S.A. had 4683 rigs in operation; at 
the beginning of 1942, 1943, and 1944 the figures were respectively 4336, 2797, and 
3595. At the beginning of 1945 67-9% of the rigs in operation were rotary. Texas 
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had 1451 rigs in operation at the beginning of 1945, 506 of which were in West Texas. 
Pennsylvania (342), Ohio (232), and West Virginia (134) were using cable-tool _ 


only. G. D. H 


752.* Production of Natural Gasoline Rises Sharply. Anon. Oil Wkly, 29.1.45, 116 
(9), 164.—U.8.A. 1944 production of natural gasoline and allied products reached an 
all-time high of 102,000,000 bri. At the beginning of 1944 daily output was 252,000 
bri., and about 300,000 bri. at the end. In 1943 the production was 88,179,000 bri. 
Texas produced 42,936,000 brl. in 1944. Natural gasoline production oa 4 from 
1918 is given. D. H. 


758.* Only Thirty Fields Yield 25,000 Barrels per Day. Anon. Oil Wkly, 29.1.45, 
116 (9% 174.—In U.S.A. 2 fields are producing more than 100,000 brl./day, 8 produce 
between 50,000 and 100,000 brl./day, and 20 produce 25,000-—50,000 brl./day. At 
end of 1944 East Texas was producing 370,965 brl./day from 24,237 wells, Wilmington 
was giving 101,440 brl./day, and Coalinga 93,912 brl./day. Of the fields giving more 
than 25,000 brl./day, 15 are in Texas, 10 in California, 3 in Oklahoma, and | each in 
Mississippi and Illinois. Fields are listed in descending order of daily average, with 
year of discovery, number of producing wells at end of 1944, and ss "4 a 
duction for the whole field. 


754.* East Texas Field First in U.S. to Produce 2000 Million Barrels. Anon. Oil 
Wkly, 29.1.45, 116 (9), 176.—Since its discovery in 1930 East Texas has produced 
2,104,173,790 bri. of crude, nearly twice as much as any other U.S.A. field. Seminole 
has produced 1,231,819,939 brl. No other U.S.A. fields have exceeded 1,000,000,000 
brl., but 54 have given over 100,000,000 bri. ; California has 19 such fields, Oklahoma 
14, Texas 13, Illinois 2, and Arkansas, Kansas, Louisiana, New Mexico, and Wyoming 
l each. The leading fields in this category are: Long Beach (702,628,909 bri.), 
Midway-Sunset (674,139,069 brl.), Oklahoma City (618,911,517 bri.); Santa Fe 
Springs (496,568,092 bri.), Coalinga (472,296,069 brl.), Smackover (402,683,352 brl.), 
Cushing (368,354,217 brl.), Huntingdon Beach (344,058,823 bri.), and Salt Creek 
(313,171,072 brl.). Fields which have produced over 100,000,000 brl. of crude are 
tabulated with their cumulative, 1944, and 1943 productions, and their year of 
discovery. G. D. H. 


755.* Producing Oil-Wells and Crude-Oil production in U.S.A. Fields. Anon. Oil 
Wkly, 29.1.45, 116 (9), 178.—Tables give by fields, grouped according to States, the year 
of discovery, numbers of wells flowing, and on artificial lift at end of 1944, 1944 pro- 
duction, daily production at end of 1944, and cumulative production. G. D. H. 


756.* Two Months Completions Gain over 1944; February Averages 434 Weekly. 
Anon. Oil Wkly, 12.3.45, 117 (2), 32.—U.S.A. had 3823 completions in January- 
February 1945, compared with 3426 in the same period of 1944. This year’s increase 
has been mainly in the southwest and California. Some States, including several 
in the Middle West and East, have had fewer completions than a year ago. 

The relatively low completion rates, considering the number of rigs in —- 
is due to manpower, equipment, and transport shortages. 


757. Drilling Meets P.A.W. Demands. Anon. Oil Wkly, 16.4.45, 117 (7), 52.— 
During March U.S.A. well completions averaged 448 per week. For the first quarter 
of 1945 the total was 5624, against 4996 in 1944. In Texas 1945 completions are 
37% more than for same period of 1944; in Mississippi, nearly 400%, while Louisiana 
shows a 47% and Oklahoma a 57% increase. Appalachian States and Rocky Mountain 
region have had less drilling than in 1944. Results are summarized by States and 
districts. G. D. H. 


758.* Latin America Key to War Strategy. Anon. Oil Gas J., 30.12.44, 43 (34), 175. 
—In 1945 drilling in Latin-American oil countries is expected to be at twice the 1944 
figure, with stress on development drilling. Greatest efforts will be in western parts 
of South America. 

Casabe field, Colombia, with about 30 wells, has a potential of about 15,000 bri. /day. 
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A 4-in. pipeline has been completed from the Tibu-Socuavo area, and new production 
has been developed in the Upper Magdalena Valley. During 1944 Colombia's pro. 
duction averaged 62,840 bri: /day, and it may rise to about 75,000 brl./day in 1945, 

Neither Ecuador nor Peru has new fields capable of substantial expansion to meet 
war needs. 

Venezuela’s production averaged 560,100 bri./day in 1944 and in the latter half 
of the year ranged up to 775,000 bri./day. It will probably be required to supply 
800, 006-850, 000 brl./day in 1945. Correlation and similarity of crudes and pressures 
indicate that the Jusepin, Santa Barbara, Mulata, and Travieso fields form one 
reservoir. The new 16-in. pipeline from Jusepin to Puerto de la Cruz provides an 
additional outlet for 90,000 brl./day of crude. Mercedes field has 6 wells closed in 
waiting @ pipeline outlet. 

indicate drilling trends outside U.S.A., Canada, and Argentina, and give 
production of major countries. G. D. H. 


759.* Three Promising Oil Areas in Mexico to be Explored. Anon. Oil Gas J., 13.1.45, 
43 (36), 49.—According to Pemex, 3 promising areas are to be explored in the States 
of Guerrero, Lower California, and Puebla. It is also planned to drill 26 wildcats in 
an area along the U.8S.A.-Mexico border, 13 in Tampico, and 10 on the Isthmus of 
Tehuantepec. 1944 oil production was 36,120,000 brl., compared with 33,795,000 bri. 
in 1943. G. D. H. 


760.* Alberta Operators Intensify Exploration in Western Area. J. L. Irwin. (il 
Gas J., 30.12.44, 48 (34), 249.—During 1944 Alberta produced 965,000 bri. less 
than in 1943, because the decline at Turner Valley was not offset by increases else- 
where. Up to 30th June, 1944, Turner Valley had produced 69,562,986 bri. of oil, 
55,524,807 brl. having been obtained from the Madison. Alberta had 32 completions 
during first nine months of 1944. The north end of Turner Valley seems to offer the 


_ most attractive possibilities, and large producers have been completed there. The 


field is now about 20 ml. long and 1 ml. wide. Further developments in gas and oil 
conservation are being made at Turner Valley. Gas is to be returned to the gas-cap 
or sent to Bow Island. 

There are 11 small producing fields outside Turner Valley. Vermilion is most 
prominent with 51 wells giving 15° oil from about 1900 ft. Lloydminster, 30 ml. 
east, also gives heavy crude from a similar depth. Princess field produces 32° oil 
from a Devonian limestone at 3937-3983 ft. Conrad has 2 producing wells in basal 
Ellis sand at about 3050 ft.—oil is 25-4-gravity. Ram River has a major gas-flow 
with indications of oil. An earlier well was a small producer. Drilling is being 
continued below 4715 ft. in Devonian limestone. 

A preliminary estimate puts Alberta’s 1944 production at 8,500,000 bri. 

G. D. H. 


761.* Fifty-one Productive Wells in Norman Wells Field. J.S. Stewart. Oil Gas J/., 
30.12.44, 43 (34), 250.—At the end of September 1944, the Norman Wells (Canada) 
oilfield had 51 producing wells, with an estimated efficient potential capacity of 
4506 brl./day. Productive area delineated is probably 4300 acres, a large part being 
covered by the Mackenzie River. Average depth is 1668 ft. and total cumulative 
production to end of September 1944 was 1,304,077 brl. The oil is in a limestone 
reef which forms a stratigraphic trap on the south limb of a broad anticline. The 
oil is 39-41° A.P.I. gravity, flows naturally, and reservoir pressure is abnormally high. 
Gas recycling has begun. 

Intrusion of water in Goose Island wells has caused a number of wells to be restricted, 
reducing estimated efficient potential to 3900 brl./day in November. G. D. H. 


762.* Nationalistic Policy in Peru Hampers Future Oil Prospects. Anon. Oil Gas J., 
30.12.44, 43 (34), 253.—Peru’s oil output rose slightly in 1944, in spite of unfgyourable 
political developments. New Constancia field, near the older Zorritos field, has 4 
wells, averaging about 1000 ft. Its current potential is reported to be 1200 bri. /day. 
Normal declines in producing areas of La Brea-Parinas, Lobitos, and Zorritos may 
offset probable increase in Constancia output. International Petroleum Co. completed 
71 new wells in 1944, and 77 workovers. Lobitos Oilfields had 35 new wells and work- 
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overs in its Lobitos and Restin-El Alto fields, and produced 2,500,000 bri. in 1944. 
The Government company produced 27,000 bri. from the Zorritos and Cope areas, and 
63,000 brl. from Constancia. 

The Agua Caliente field of eastern Peru produced 48,000 bri. in 1944, about 20% of 
its capacity. Structure is 15 ml. long and 9 ml. wide, and it is believed that the field 


763. Colombia's Tres Bocas Field Slated for Greater Attention During the Year. Anon. 
Oil Wkly, 5.2.45, 116 (10), 48.—Twelve wells produce at Socuavo and 2 at Tres Bocas, 
from the Lower Eocene at depths of about 5200 ft. in both cases. The 2 fields are on 
domes separated by a saddle, and it is possible that they will eventually be joined. 
It is likely that the Cretaceous of the Tibu area will be thoroughly tested, since the 
Petrolea field, 12 ml. to the southeast, has 6 pay horizons in the Cretaceous. Tests 
at Tres Bocas and Socuavo have met strong gas-distillate flows, but were shut in. 
Both these wells were high on structure, so down-flank wells may tap oil-flows in the 
same horizons. The Cretaceous oil at Petrolea averages 46-gravity, indicating the 
probability of distillate in gas-cap accumulations in the same zones. At Petrolea the 
greatest producing depth is 1675 ft., and the shallowest 85 ft. G. D. H. 


764.* Colombia Assured its Greatest Producing Year. Anon. Oil Gas J., 30.12.44, 
48 (34), 235.—Colombia’s average production in 1944 was 62,841 bri. /day. During 
1945 production will probably reach 80,000 brl./day. Arrangements have been made 
for Casabe crude to pass by pipeline from Barranca Bermeja to Cartagena. There is 
also a pipeline outlet from the Tibu field of the Barco concession to Covenas. Accelera- 
tion of development of Tertiary sands at Tibu is planned, and the Cretaceous, which 
has produced in two inconclusive tests, will be fully explored. Tropical Oil Co. has 
been given a further 5-year tenure of the De Mares concession. 

Casabe field’s 23 producing wells have an efficient potential of about 15,000 bri. /day. 
La Cira-Infantas production currently averages about 50,000 bri./day. Production 
has been developed on Cimitarra Concession (Cantagallo), 15 ml. north of Casabe. 
The field will probably extend under the river and possibly to the eastern banks. 
Two of Cimitarra wells are in the 3000 bri. /day class. G. D. H. 


765.* Jusepin Field a Model Operation. J. A. Holmes. Oil Gas J., 30.12.44, 43 (34), 
215.—Jusepin field, Venezuela, produces 32° A.P.I. oit and was the first light-oil find 
in what had been considered a heavy-oil area. Subsequently nearby light-oil fields of 
Santa Barbara, Mulata, and Travieso were found along the same trend, and may prove 
to be one continuous reservoir. Jusepin proper covers 14,000 acres at present, but is 
not fully outlined. Its two producing zones total several hundred feet in thickness. 
Oil is in Upper Miocene sands, on a monocline dipping south at 5-10°. There are 
minor folds, but the reservoir is essentially stratigraphic in type. Edgewater occurs 
down dip. Wells average 4750 ft. in depth. Recently a deep Oligocene horizon has 
been developed. 

Conventional steam rigs and drag and rock bits are used. Mud control has been 
successful in overcoming unusually high pressures met above first oil-zone. Some 130 
wells were flowing naturally in mid-1944, giving 32,000 bri. /day, with a cumulative 
production of 30,000,000 brl. Dual completions are used, as there is evidence that 
with a common oil-string one zone may feed the other. Initial spacing is on a 666-m. 
equilateral pattern, giving 95 acres/well. Some areas are on a 32-acre spacing, this 
being dictated by sand conditions. 

Periodical subsurface pressure surveys are made, and flow tests and analyses of 
subsurface fluids are routine operations. The oil is slightly undersaturated with gas at 
original pressure of about 2700 Ib./sq. in. Early pressure decline was rapid, but 
careful control of withdrawals has checked this. Wells flow 200-300 brl./day, a rate 
at whic’. the gas-oil ratio is a minimum, and the possibility of channelling is reduced. 
Water-drive appears unable to support reasonable withdrawal rates and return of gas 
to the reservoir is being considered. The Caripita (Oligocene) formation is of high 
permeability, in contrast with the low-permeability Miocene sands. Jusepin has a 
45-ml. 10-in. pipeline to Caripito, and a 110-ml. 16-in. pipeline to Puerto de la Cruz is 
under construction. G. D. H. 
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766.* Socony-Vacuum Concentrating on Development Drilling in Venezuela. Anon, 
Oil Gas J., 30.12.44, 48 (34), 206.—Under the 1943 Petroleum Law Socony-Vacuum 
Oil Co. holds concessions of 1,627,000 hectares in Venezuela. All wildcatting has so 
far been in Eastern Venezuela, and the company has developed the Guario and Guico 
fields near Mene Grande Oil Co.’s Oficina-Puerto de la Cruz highway. The former is a 
northeastern extension of San Joaquin field, and the latter a western extension of 
West Guara field. At Anaco a small northeast extension of El Roble field has been 
developed. Socony-Vacuum has drilled 16 wildcats totalling 61,167 ft. None was a 
discovery well, and fields mentioned were extensions of known fields. Outlying 
wildcats have been drilled with diesel rigs. 

Guario field has 10 producing wells, 4 of which exceed 10,400 ft. in depth and have 
proved crude oil and condensate in the Merecure series. Six wells produce from shal- 
lower Oficina series. Present production is 3900 brl./day, and there is shut-in con- 
densate potential of about 5000 brl./day. Drilling and operating techniques are briefly 
described. G. D. H. 


767.* Production is Restored in Ukraine Oilfields. Anon. Oil Wkly, 22.1.45, 116 (8), 
58.—Production has been restored in several small oilfields of the Western Ukraine, 
east of Kiev. The fields of Rommy, Poltava, Drogobych, and Borislavl are reported 
to have exceeded output quotas in the last four months of 1944. G. D. H. 


768. Near East to Assume a Major Réle in Markets of the World. Anon. Oil Wkly, 

11.12.44, 116 (2), 74.—So great are known and probable reserves of oil in the Middle 
’ East, that it ranks on equal footing with the U.S.A. as a future source of oil, even on a 
most conservative basis. When consideration is given to large number of undrilled 
favourable prospects and vast areas practically unexplored, it appears that the Middle 
East eclipses even U.S.A. in oil potentialities. Large reserves of the Middle East 
have been revealed by fewer than 150 wildcats due to fact that the search began when 
modern oil-finding technique had become highly developed. Proved reserves of the 
Middle East are 15,500,000,000-16,500,000,000 brl., while proved and indicated 
reserves are 25,000,000,000—27,000,000,000 bri. Iran and Saudi Arabia rank high as 
regards undrilled prospect values. 

Current production of area is small compared with the potential. 

During 1944 refining facilities in the Middle East have been expanded and tentative 
plans laid for new pipelines. At end of 1944 refining capacity will probably be 500,000 
bri. /day, and production will probably be twice this soon after the war. 

Proposed U.S.-financed pipeline would have been 1500 ml. long, with a trunk line 
of 24- and 26-in. pipe, capable of carrying 200,000-250,000 brl./day from Saudi 
Arabia, Bahrein, Qatar, and Kuwait to a projected Mediterranean refinery. British 
interests also planned similarly to increase production and refining capacity. Iraq 
pipelines were also to be increased. At present Kirkuk is producing 80,000 bri. /day 
from 6 wells. This satisfies existing pipeline capacity. 

Post-war surplus of tankers will provide much transport even if pipelines are not 
built. 

Very little drilling would be needed to provide the 1,000,000 brl./day planned. At 
beginning of 1944 the Middle East was preducing about 400,000 bri. /day. 

British interests, including Royal Dutch-Shell, hold 61% of the proved reserves, and 
American interests a little over 30%; of the proved and indicated reserves the hold- 
ings are respectively 54% and 41%. 

Tables give proved and indicated reserves, daily production early in 1944 and later 
in 1944, and refinery capacities at the corresponding dates. G. D. H. 


769.* Middle East Petroleum Reserves Support Huge Expansion Programme. Anon. 
Oil Gas J., 30.12.44, 43 (34), 170.—It seems likely that further exploration and develop- 
ment may confirm assertions that the Middle East petroleum reserves are of the order 
of 100,000,000,000 bri. Conservatively, reserves of Iran, Iraq, Kuwait, Saudi Arabia, 
Bahrein, and Qatar are placed at 15,500,000,000 brl., while proven and definitely 
indicated reserves are fixed at 26,000,000,000 bri. Plans have been made for pro- 
ducing 1,000,000 brl./day as soon as transportation facilities can be provided and 
markets developed in Europe and Asia. Two additional crude-oil pipelines to the 
Mediterranean and a products line from Abadan to Haifa are under consideration. 
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A new 50,000-brl. refinery is being built at Ras Tanura, and Bahrein refinery is being 
a to 58,000 brl./day, Abadan refinery capacity has been raised to 362,000 
bri./day, and that of Haifa refinery to 80,000 bri./day. Maps show concessions, 
pipelines, refineries, and export movements to Europe and the Near East. 
G. D. H. 


770.* Production Pushed to New Peaks. Anon. Oil Gas J., 30.12.44, 43 (34), 173.— 
During 1944 Iran’s production averaged 273,000 brl./day, current output being 
$55,000 brl./day ; this rate may be sustained in 1945. Iraq is producing over 100,000 
bri./day ; average in 1944 was 76,500 brl./day, with only 5 wells producing at Kirkuk, 
remaining 58 being plugged. Kirkuk structure is 60 ml. long and 3 ml. wide, with 
350-400 ft. of producing formation. When producing 60,000 brl./day the bottom- 
hole pressure decline was 17 lb./sq. in. annually. There is combined gas-cap- and 
water-drive. Four wells have been completed on the 35-sq. ml. Ain Zelah structure. 
Oil is in Cretaceous at 4500-6500 ft., and of 32° gravity, sulphur-free. Four other 
structures in Iraq have only been tested by a few wells. 

Masjid-i-Sulaiman, Haft Kel, Gach Saran (Gach-i-Qaraguli) are the main producing 
fields in Iran, and output is controlled by refinery capacity and reservoir behaviour. 

Currently Saudi Arabia is producing 40,000 brl./day. Dammam is Saudi Arabia’s 
most developed field, but most of the 27 producing wells were plugged because of 
threatened German occupation. Abqaiq field, south of Dammam, has 5 wells, and 
deep Abu Hadriya field is scheduled for early development. 

Lack of outlet precludes production from Burghan field, Kuwait, and from Qatar 
wells. Kuwait's reserves are estimated at 4,000,000,000—9,000,000,000 bri. The two 
Qatar wells are about 7000 ft. deep, and capable of producing 5000 bri./day of 45° 
sulphur-free oil. 

Exploratory work has been resumed in Egypt after a lapse of four years. A well is 
being drilled 50 ml. west of Cairo, and another on the Sinai Peninsula. In 1944 
Egypt produced 9,500,000 bri. G. D. H. 


771.* Polish Petroleum Prospects Bright Despite Decline under Nazi Operation. Anon. 
Oil Gas J., 30.12.44, 43 (34), 264.—In 1942 Poland’s crude production is estimated to 
have been 7724 brl./day, about 25% less than in 1938. Crude was processed in local 
refineries. Up to end of last war gas was obtained with oil, but in 1917 a gas-bearing 
horizon was developed near Jaslo. Other gas-fields were opened near Stryj, Drohobycz, 
Kalusz, and Przemysl, and there are indications that others may occur in this line 
paralleling the oil-bearing zone in the foothills of the Carpathians. 30,000,000,000 
cu. m. of gas is estimated to be present in the areas investigated but not exploited. In 
1920 405,000,000 cu. m. of gas was produced, in 1938 584,000,000 cu.m. About half 
the gas was used in mines and refineries, and the rest domestically and in generating 
electricity. Long-distance gas-lines were built. The Germans extended these and 
raised the output to 660,000,000 cu. m./yr In 1920 natural gasoline production was 
565 tons; in 1938 40,864 tons. It fell by 38% under German rule. 

Poland produced 507,000 tons of oil in 1938, 64-1% from the Drohobycz-Boryslaw, 
and 26-8% from the Jaslo, region. In 1934 42% of Polish production was exported ; ; 
in 1938 less than 10%. Better drilling technique led to increased oil production in 
pre-war years, and post-war prospects appear bright. G. D. H. 


TRANSPORT AND STORAGE. 


772. Economic Prevention of Evaporation Losses. H. J. D’Aragon. Petrol Engr, 
March 1945, 16 (6), 179.—Breathing and filling losses are described and discussed, 
and from wide tests carried out at a number of refineries on various-sized cone roof- 
tanks holding gasoline of winter and summer vapour pressures 9 and 12 p.s.i., a 
comparison is made of the losses based on an 80,000-brl. cone roof-tank with con- 
ventional pressure and vacuum relief-valve. 

Tables are given showing: (1) standing evaporation losses—motor gasoline in cone 
roof-tanks ; (2) expansion roof capacities for 5- and’ 10-ft. lift. The elimination of 
(1) breathing, (2) filling losses in single tanks is discussed, and the elimination of 
breathing and filling losses in multiple tank installations is described, discussed, and 
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shown in diagrams. By connecting vapour spaces of several cone roof-tanks by a 
vapour line with the vapour space of one of the tanks equipped with an expansion. 
type roof. The resulting system will permit vapour to pass from one tank to another 
when breathing or in the process of filling or emptying. The expansion roof then ig 
not only designed to provide for expansion of vapours in the entire system due to 
daily temperature increase, but acts as a reservoir for vapours displaced in the tanks 
when total filling exceeds emptying. Such closed systems formed by manifolding 
tanks using an expansion roof as the “ balancing ’’ unit may be successfully employed 
to store a variety of products simultaneously, and tanks containing sweet and sour 
crudes have been included in the same system without fear of contamination. A 
graph—expansion roof-tank diameter/protected storage in thousands of barrels, for 
use when one or more tanks are manifolded with an expansion roof tank is shown, 
Results from the chart are sufficiently accurate for calculations involving normal 
operations based on an average daily temperature variation in the vapour space of 
50° F. : W. H.C. 


778. Determining Soundness of Welds in Line Construction. W. E. Crenshaw and 
D. E. Abbey. Petrol. Engr, March 1945, 16 (6), 233.—Magnaflux method of locating 
faults or discontinuities in metal structures, formerly applicable only where high line 
voltage existed, can now be used in the field, or at installations where only direct 
current is available. Mobile equipment is available in which high-amperage, low. 
voltage current produces the required magnetic field in which the part to be inspected 
is placed. Wherever a discontinuity crosses the magnetic field at right angles, or 
nearly thereto, a resistance is offered to its passage, with the result that some of the 
field, taking-the path of least resistance, pushes into the external air. Local north 
and south poles are set up along the edges of the discontinuity and, when a specially 
prepared powder of finely divided paramagnetic particles is sprinkled or blown over 
the area of inspection, those particles are attracted to the poles and build up, outlini 
the extent of the discontinuity. As discontinuity may occur longitudially or axially 
with a part, it is necessary to control the direction of the magnetic field in a way to 
assure its intersection with the discontinuity at right angles. The procedure of testing 
is briefly described. 

Advantages of determining soundness of welds are discussed, and the type of faults 
found in pipeline and other welds, in manufactured parts, and in repair welds of such 
structures, are outlined and discussed. Nine illustrations show some of the points 
discussed. W. H.C. 


774.- Relation of Wall Thickness to Pipelife. K. H. Logan. Petrol. Engr, March 
1945, 16 (6), 186.—Corrosion phenomena is summarized as follows: (1) all ferrous 
materials commonly used underground corrode at nearly the same rate; (2) soils 
differ widely in corrosiveness ; (3) the rate of pitting tends to decrease as the exposure 
is prolonged ; (4) the decline in the rate of pitting differs greatly under different soil 
conditions ; (5) on the average, the deepest pit on a large area will be deeper than on a 
small area. As a corollary, may be expected to develop en long 
then on a short one, other conditions being the same. 

The data presented as to the effect of different types of soil on ferrous materisls, 
and the maximum pit depth found in old lines and calculated by Ewing’s pit depth- 
area time equation, etc., are discussed. The manner by which extension of pipe life 
may be accomplished and the costs for the various types of protective coatings, ‘.¢., 
cement, paint, bituminous paints, and coats, with and without various reinforcing 
wrappings, cathodic protection with zinc anodes, or by increasing the metal wall 
thickness and combinations of some of these methods are shown. W. H. C. 


775.* Loading Terminal Embodies New Features. F.H. Love. Petrol. Engr, March 
1945, 16 (6), 169.—Products have to be pumped 32 miles from the Old Ocean Refinery 
to the loading terminal at Old Brazos River, Gulf of Mexico. A 5-9/16-in. line is 
provided for aviation gasoline and a 4}-in. line for motor gasoline, diesel, or furnace 
oil. Two pumping units each of two centrifugal pumps, and two 200-b.p. gas- gasoline 
engines, operating at 650-1000 p.s.i. deliver into four 100,000-brl. tanks. Owing to 
unconsolidated ground, these are supported on concrete with piles driven 40 ft. down. 


At the terminal 15 Deepwell vertical centrifugal loading pumps, driven by 15 engines, 
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as described, under 750-800 p.s.i., each deliver 1800-1100 gal. minute. The pumps 
are fed by 24-in. lines connected to 24-in. headers sunk in a concrete pit 90 x 12 x 12 
ft. Delivery is made through two 14-in- lines to dock side, where each has four 10-in. 
ints with swivel joints for discharge to tankers. A Foamite fire-fighting system is 
described. As hurricanes are liable to occur, an ingenious method has been provided 
to prevent collapsing of tanks through « storm arising when the tanks are empty or 
partly empty. For this purpose a 90-in. concrete line is provided from the river to 
the 90-ft, pit described. In such an emergency the pit is easily filled with sea-water 
which flows through two 24-in. lines to the pump-pits, whence suction is made. The 
tanks can be filled in a few hours. Two 135-h.p. —— ee 
required at the terminal. W. H.C. 


776. Economic Design of Pressure Vessels. Article 5. Gas Storage: Miscellaneous 
Factors. E. F. Brummerstedt. Nat. Petrol. News, Technical Section, 4.10.44, 36 
(40), R. 684.—Unit cost of storing gas at atmospheric pressure is directly related to 
volume of holder. Cost per cu. ft. recently quoted for 250, 500, 750, 25,000, 50,000, 
and 250,000 cu. ft. capacity were 7-56, 4-02, 3-60, 0-56, 0-44, and 0-33 dollars, re- 
spectively, exclusive of foundations, etc. It is often practical, and also desirable, to 
store gas under pressure, and so reduce size of storage vessel. eee gape 
given for vessels to hold 50,000 cu. ft. of gas at normal pressure under 10, 25, 50, and 
500 atm. (abs.), the temperatures remaining constant. This shows the diameter, 
area, thickness of plate, and weight of (1) cylindrical and (2) spherical vessels. Cost 
figures reveal that storage at pressures which do not require excessive thickness of 
plate is economical, but saving is not so great as it appears, as no account has been 
taken of cost of compressing and cooling gas to maintain constant pressure. Never- 
theless, where a plant is operated at high pressure, and particularly for hydrogenation, 
pressure storage is not only desirable, but economical. Miscellaneous factors affecting 
shell courses, etc. W. H.C, 


777. Storage of Butadiene and isoButylene. Anon. Petrol. Engr, March 1945, 16 
(6), 85.—Growth of synthetic rubber industry made it necessary to study factors 
involved in solution of butadiene and isobutylene storage problems. Container 
materials, protective coatings, conditions of temperature and pressure, and most 
economical type of storage plant have been investigated. Dimerization and poly- 
merization reactions of butadiene have been studied and the latter found to be in- 
fluenced by several factors, including temperature, light, contact with various metals, 
and alloys and impurities. Polymerization of butadiene has delayed production, 
with increased costs and loss of material. isoButylene does not show any great ten- 
dency to polymerize as does butadiene. Storage requirements are similar; neither 
substance is corrosive to mild steel at ambient temperatures. Nine types of storage 
vessels have been studied for both raw materials, capacities ranging from 100 to 700 
tons. Thickness of the insulating material, corkboard, or similar substance, deter- 
mines capacity and average cooling load of refrigeration plant. Costs of storing either 
butadiene or isobutylene are tabulated showing only slight differences. 1: 3-Butadiene 
should be stored as a liquid at its lowest temperature econcunically feasible. This 
is about 32° F. with a corresponding working pressure of 3 Ib./sq. in. ; and 4 Ib. /sq. in. 
for isobutylene. Loss of product at about 32° F. through dimerization or pol 

tion is negligible. Low pressure containers (under 15 lbs./sq. in.) should be of welded 
construction using mild steel or for higher pressures of welded construction using 
flange or fire box boiler grade steel. Amount of steel for containers at 32° F. is less 
than half of that required for containers in which storage is at ambient ay ey 
Mill scale should be removed by blasting. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 
778. Temperature Measurements in High-Velocity Air Streams. H. C. Hottel and 
A. Kalitinsky. J. Appl. Mech., March 1945, 12 (1), A25~A32.—When a stream of air is 
partly stopped by an inserted temperature probe, temperature increase due to con- 
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version of kinetic energy affects reading of the probe. The fraction of total kinetic 
temperature rise which is registered by the probe, i.e., the so-called “‘ recovery factor” 
of the probe, is a function of a number of variables. Tests dealing with the effect of 
probe shape and air velocity on this recovery factor, and with the influence of radiation 
on accuracy of measurements, are reported. Bare-wire probes gave recovery factors 
of approximately 0-65 in transverse flow and, in axial flow, approached 0-87 as the air 
velocity increased (in good agreement with theoretical predictions for flow over flat 
plates). With a spherical enlargement at thermocouple junction, recovery approached 
0-75. Recovery of twisted-wire couples varied from 0-72 to 0-83. A reduced-scale 
model of Franz probe was found unsatisfactory after extensive study. Two simpler 
probes were developed, having high recovery (above 0-98 as velocity — 
sonic) and satisfactory insensitivity to yaw and radiation errors. 


779.* Practical Approach to Packing of Chemical Pumps. 8. L. Lopata. Chem. Met. 
Eng., December 1944, 51 (12), 104-107.—Types of yarns available are classified 
under asbestos, metallic, synthetic, and glass. Lubricants are also discussed and a 
table given of general recommendations for packings for pumps handling chemicals, 
Of these, the following are of particular interest to petroleum refining : phenol, hydro- 
chloric acid, nitric acid, phosphoric acid, sulphuric acid, oleum or mixed acids, for all 
of which African blue asbestos lubricated with graphited glyceride-free non-oxidizing 
lubricant is recommended. Sodium hydroxide can be handled with Canadian white 
asbestos lubricated with graphited glyceride-free lubricant or plastic shredded Canadian 
white asbestos or shredded white metal similarly lubricated. These packings are also 
recommended for acetone, methyl alcohol, ethyl alcohol, methyl, butyl, and amyl 
acetate, naphtha, kerosine, formaldehyde, benzene, toluene, and xylene. Halo. 
genated hydrocarbons should be handled with plastic-shredded African blue asbestos 
packing with graphite and lubricant. Grease and water seals are discussed. 

: A. H.N. 


780.* Bending of Curved Thin Tubes. L. Beskin. J. Appl. Mech., March 1945, 
12 (1), Al-A7.—Stress distribution in curved tubes under action of applied couples 
acting either in the plane of tube curvature or perpendicularly to that plane greatly 
differs from conventional beam distribution, especially in case of tubes with thin walls 
and a great curvature of centre line. For that reason, curved tubes with thin wall are 
much more flexible finder applied couples than corresponding straight tubes. Stress 
distribution in curved tubes, and its influence on rigidity are examined in the case 
when ratio of the radius of centre line to radius of the tube is great. It is also shown 
that, when this ratio is small, the result relative to rigidity remain fairly accurate, 
while the results relative to stress distribution are incorrect and require a more com- 
plete analysis. A. H.N. 


781.* Sliding Bearings for Hot Towers and Tanks. W. H. Blank. Refiner, March 
1945, 24 (3), 108-109.—Design of sliding supports for hot towers and tanks in order to 
relieve temperature stresses is discussed and illustrated. A. H.N. 


782. New Formula Developed for Kiln Time. R. A. Bayard. Chem. Mer. Eng., 
March 1945, 52 (3), 100-102.—F ormule are developed for the passage time of material 
through kiln fitted with rings, and nomographs based on these formule are given. 

A. H. N. 


783.* Recent Experience with Chemical Removal of Scale From Condenser Tubes. 
J. 8. Rush and W. S. Jennings. Refiner, December 1944, 23 (12), 477-480.—Ex- 
periences of Dow Chemical Company power-house, containing six turbogenerators, 
delivering regularly 115-120% of their rated power, are discussed. Particular 
attention is paid to removal of scales from condenser tubes. A chemical method used 
is compared with a mechanical system. A. H.N. 


784.* Réle of the Laboratory In Refinery Efficiency. J. J. Stadtherr. Refiner, 
December 1944, 23 (12), 435-487.—Requirements of efficient use of a laboratory are 


discussed and analyzed, particularly from human and general co-operation aspects. 
A. H.N. 
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785.* Control of Refinery Corrosion Dependent upon an Eternally Vigilant Programme. 
Anon. Oil Gas J., 31.3.45, 43 (47), 246.—A review is given of methods combating 
seven main types of refinery corrosion, viz: (a) corrosion in topping units from acids 
released during distillation of crudes; (b) acid attack in distillation of acid-treated 
distillate stocks ; (c) acid attack from breakdown of organic sulphur compounds and 
alkaline earth salts in charge to thermal cracking units ; (¢) H,S attack in gas-treating 
and stabilizing units; (e) direct chemical attack from substances used in treating and 
ing units; (f) pitting of lines and equipment from salts and oxygen contained 
in cooling water, and (g) atmospheric, fume, and spray corrosion. Protective measures 
considered include: (1) selection of corrosion-resistant metal, such as chromium steel 
alloys for cracking units; 70:30 Cu: Ni, exchanger tubes where water corrosion is 
important ; and 4-6% Cr alloy tubes where H,S corrosion is experienced ; (2) use of 
protective coatings such as metal liners, electrodeposited, hot-dip, or weld-deposited 
metal coatings, and plastic, synthetic rubber, or cement liners and coatings; (3) 
chemical neutralization with ammonia or caustic soda, the use of inhibitors such as 
quachrom glucosate in the presence of H,S, and chemical extraction of H,S from 
feedstocks with caustic soda, soda ash, or tripotassium phosphate; (4) chemical 
treatment of water serving condensing and cooling equipment to provide protective 
films on metal or to remove the oxygen present, e.g., with sodium hexametaphosphate, 
caustic soda, sodium dichromate, glucosates, etc.; (5) electrical methods, including 
cathodic protection and electrical dehydration of crudes, and (6) mechanical methods, 
including the use of flushing oils (soluble oils) in vacuum compressors handling gases 
rich in H,S, to remove or reduce deposition, the use of mechanical or coalescent-type 
wWeter separators, and mechanical deaeration of cooling water. Cc. L. G. 


786.* North American Operating Refineries. Anon. Oil Gas J., 31.3.45, 48 (47), 
296.—Lists show operating company, plant location, crude oil and cracked gasoline 
capacity and type of refineries operating in the U.S.A., Canada, and Mexico. 

Cc. L. G. 


Distillation. 


787.* Effect of the Diameter of Laboratory Columns with Fenske Packing on Their 
Efficiency and Capacity. B. A. Kazanskii, A. L. Liberman, and O. D. Sterligov. 
Refiner, December 1944, 23 (12); 493-495. (Translated from Zhurnal Obschei Khimii, 
1943, 18, pp. 125-130. By J. G. Tolpin.)—Reference to work. by Lecky and Ewell is 
made, and it is shown that change of reflux ratio did not materially affect efficiency of 
fractionation. Effect of the diameters of the tubes is pronounced. Columns with 
different types of packing behave differently in this respect. Thus, H.E.T.P. of a 
column packed with chains decreases to almost one half when diameter increases from 
2 to 5:3.cm., while efficiency of a column packed with carding teeth changes with 
same change of diameter more than three times. Effect of diameter on efficiency and 
capacity, using single-turn glass spirals, is discussed. Doubling diameters was found 
not to affect efficiency, whilst capacity increased sharply. A. H.N. 


788.* Fractionation and Other Vaporization Processes. Part 10. R. L. Huntington. 
Refiner, 28 (11), 451-455.—Principles of fractionating column design are given together 
with an illustrative example. McCabe-Thiele graphical method of fractionator design 
is described and illustrated. A. H. N. 


789.* Fractionation and Other Vaporation Processes. Part 11. R. L. Huntington. 
Refiner, December 1944, 28 (12), 498-501.—Deals with fractionation of multi-com- 
ponent systems and with application of McCabe-Thiele diagram to complex mixtures. 
Worked examples illustrate the methods. A. H.N. 


790.* Fractionation and Other Vaporization Processes. Part 14. R. L. Huntington. 
Refiner, March 1945, 23 (3), 111-116.—Design of absorber columns and evaluation of 
the effects of pressure temperature and of gas/oil ratios are discussed. A numerical 
example is worked out in full. A. H.N. 
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Solvent Refinery and Dewaxing. 


791.* Propane Deasphalting of “‘ Cat-Cracker ’’ Feed-Stock. H. Dimmig and N. [, 
Dickinson. Nat. Petrol. News, Technical Section, 4.10.44, 36 (40), R. 686.—Propane 
treatment of heavy reduced crudes on a commercial scale for preparation of catalytis 
cracking feed-stock has resulted in a noteworthy advance, in that the deasphalted oi 
provides an augmented supply of the most desirable type of feed-stock, viz. : @ heavy 
gas oil, and also reduces the amount of heavy fuel oil requiring disposal. As processing 
need not be so sharp as that required for deasphalting lubricating oil, the propane /feed. 
stock ratio is lower, so that both investment and operating costs are reduced. Pro. 
pane /feed -stock ratios around 4: 1 give satisfactory results. The propane deasphalt. 
ing process is described and shown in a flow-sheet, and typical deasphalting results 
and remus of catalytic erecking of blend of heavy gee oils and deagphalted ci an 
wn. 

An example of the advantages of deasphalting is shown: An East Texas crude— 
normally giving 8-10% asphalt bottoms, or when cut back for No. 6 Fuel, 10-12%, of 
the crude—when processed to give all products including 650° I.B.P. heavy gas oil 
and the residue is propane deasphalted, the blend of the 650° I.B.P. heavy gas oil and 
the deasphalted residue amounts to 4-6% more for cracking, and the asphalt bottoms 
are decreased to 4%, against 8-10% and when cut back to No. 6 specification, gives 
5-25% against 10-12%. Where 650° E.P. 
process increases the catalytic feed stock by 10-20%. 


Cracking. 


792.* Butane Dehydrogenation by the Houdry Process. R.C. Lassiat and F. D. Parker, 
Refiner, November 1944, 23 (11), 409-414. (Paper Presented before California Natural 
Gasoline Association.)}—Theory and practice of dehydrogenating hydrocarbons over 
chromic oxide-alumina type catalysts at high temperatures and pressures are given. 
Effects of temperature, space rates, pressure, feed composition, and catalyst activity 
as revealed by laboratory studies are presented graphically and discussed. Com- 
A. H.N. 


‘Hydrogenation. 


793.* British Research on Petroleum Substitutes—5 (1) Hydrogenation of Tar Products. 
R. M. Bridgwater. Petroleum, April 1945, 8 (4), 68.—The Chemical Research Labora- 
tory has investigated the chemical constitution of low-temperature tars with a view to 
obtaining products other than fuels; whilst at the Fuel Research Station work has 
been on the conversion of these tars to motor spirit. Work at the Chemical Research 
Laboratory has resulted in the identification of a large number of tar constituents, 
and these are tabulated. 

To aid research on hydrogenation-cracking of tars the behaviour of typical pure 
compounds was examined. Batch experiments first determined most suitable 
conditions for hydrogenation; followed by preliminary experiments in a Bergius 
plant erected for the hydrogenation of coal. Later, two other plants were built, the 
second on & semi-technical scale processing 22 gallons of tar per hour, and capable 
of use up to 400 atm. Two continuously operated experimental units were also 
constructed to treat small quantities of tar. 

Preparation of a reliable active catalyst for use in the experiments was studied, and 
also effect of variables in small continuous plants. Yields of 50-60% by volume of 
200° C. end-point spirit could be obtained in semi-technical scale plant. Attempts 
to re-cycle the product boiling above 200° C. to obtain motor spirit were limited by 
accumulation of refractory material. Results did not differ materially from those 
obtained in the smaller plants. G. A. C. 


794.* British Research on Petroleum Substitutes—5 (2) Hydrogenation of Tar Products. 

R. M. Bridgwater. Petroleum, May 1945, 8 (5), 93.—It has been found that hydro- 

the liquid is free from solids and hydrogenati istant material. 
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catalysts for vapour-phase treatment are 0-2% of hydriodic acid, or a mixture of 0-1% 
acid with 0-1% of molybdenum trioxide. 

The Fuel Research Station have investigated the hydrogenation of cannel coal 
tar, shale tar, and cresoste to produce diesel oil. Products obtained had cetane 
numbers of 60, 56, and about 45, respectively, and other properties showed them to 
be of poor quality. Effect of turbulence on the reaction between tar and hydrogen 

was studied. Oils containing considerable quantities of phenol were hydrogenated, 
wed o continous plant processed $ litres per hour, converting 60% of the cresols in 
cresylic acid to toluene, G. A. C. 


Alkylation. 
in ELF. 


795. Fractionation of Hydrofluoric Acid and its Significance 

R. Maas. Petrol. Engr, February 1945, 16 (5) 194.—H.F. from the alkylation plant is 
regenerated in a similar manner to that of its manufacture, but contaminants are 
different. In alkylation acid contaminants are water, sulphur, hydrocarbons, and 
organic fluorides. Equations for H.F. alkylation of isobutane and unsaturateds pro- 
ducing an alkylate (monamer), and polymerization of unsaturateds giving a dimer are 
shown, and reaction equation of H.F. and an unsaturated hydrocarbon forming an 
organic fluoride is presumed to be :— 


The equation is reversible by heat, etc. 

Effect of contaminants and design of regenerating tower are discussed in relation 
to efficiency of operating and lessening of corrosion. Regeneration of H.F. as prac- 
tised employs azeotropic methods. isoButane and H.F. form a minimum 
i.e., a constant-boiling mixture (C.B.M.) which boils at a lower temperature than either 
of its components. Regeneration of wet H.F. feed is carried out in rectifying section 
of the column, using isobutane for refluxing which progressively cools the vapours 
and condensate and allows both to reach the C.B.M. phase, and so removes the azeotrope 
at a lower boiling point at the same time that contaminants are rectified from the 
combination. In this way 99-100% H.F. is recovered as an overhead with less than 
0-2% H.F. in the bottoms. 

As liquid descends in the tower and becomes hotter, the H.F.-water phases tend 
to approach the C.B.M., which is a maximum azeotrope, containing 55% H.F., which 
boils at a higher temperature than either of its components or any of their other 
mixtures. This means that progressive heating will eventually result in the vapour 
and liquid attaining the C.B.M., final vaporization taking place at this composition. 
As the H.F.-water azeotrope is the most corrosive of any such mixtures, this 
for its formation must be avoided to keep down corrosion. Methods adopted to lessen 
corrosion are described, use of monel metal so far giving the greatest satisfaction. 

In the alkylation process described it is shown that organic fluoride concentration 
is a direct function of acid concentration to contactors and rate of acid contamination 
increases with i bly the organic fluoride. The 
hydrocarbon stream from the reactor after acid settling is stripped of its H.F., and is 
treated twice with bauxite after fractionation in (1) the deisobutanizer and (2) in the 
debutanizer. The reaction between bauxite and organic fluoride is shown for both 
aluminium and silica constituents of the bauxite and indicates the deleterious products 
liberated (H,O, SiF,, and subsequent H.F. and H,O) which cause trouble in the 
operations—these are discussed. The best means of combating the difficulties has 
been by maintaining the acid contamination around ere eee 
of 95-97%. W. 


Isomerization. 


796. Butane Toomeriantion. Method of Continuous Operation by Universal Oil Products 

Co. Using Aluminium Chloride as Catalyst. J. A. Chenicek, C.G. Dryer, R. E. Suther- 

land, and J. O. Iverson. Nat. Petrol. News. Technical Section, 4.10.44, 36 (40), 

R.678.—U.0.P. butane isomerization process embodies a continuous method of intro- 
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ducing the AICI, catalyst and HCl promoter ; a reaction zone, provision for removal of 
AICI], and HCl and their recycle, and means for neutralizing the isomerate. A dis. 
tinctive feature is that n-butane feed is passed through granular AICI, in a saturator 
and passes to the reactor, meeting streams of recycle HCl and AICI, and recycle 
butane, before contacting the quartz chips packing in the reactor. By this 

ment bulk of the catalyst (AICI,) does not come in contact with the liquid 
hydrocarbon complex formed when the HC! promoter is present, as this complex conta 
the granular catalyst and lowers catalyst life, activity, etc. In the reactor a part of 
the AICI, deposits and a viscous AICl,-hydrocarbon complex forms and spreads over 
the packing. Isomerization reaction occurs after the streams mix and pass through 
the packing. The complex eventually separates and drains from the reaction stream 
as a sludge which is drawn off from the bottom and neutralized. Reactor effluent 
passes to the AICI, tower, where the AICI, is separated, taken off at the base, and 
recycled, to the reactor. The product and HCl pass as an overhead to the HCI tower, 
operated at high pressure, where the HCl from the overhead is recycled, the bottoms 
are drawn off, and caustic washed before passing to the alkylation fractionator for 
separation of the isobutane and butanes. When operating at 150-300 p.s.i. and 125- 
250° C., conversion to isobutane up to 30% per pass is obtained. The catalyst life is 
greater than 50 gallon isobutane per pound of AICI, introduced to the reactor. 

W. H.C, 


Chemical and Physical Refining. 


797.* Commercial Isomerization of Light Paraffins. B. L. Evering, N. Fragen, and 
G. 8S. Weems. Refiner, November 1944, 23 (11), 423-429. (Paper Presented before 
American Chemical Society.)}—Five commercial plants are described in which normal 
butane, normal pentane, and normal and slightly branched hexanes are converted to 
ts0-compounds for aviation-gasoline manufacture. Feed-stock mixed with anhydrous 
HCl is passed upward in small liquid drops through a liquid aluminium chloride- 
hydrocarbon complex catalyst. Fairly pure neohexane can be made by fractionation 
and recycling remaining hexanes. %, 
Very high liquid yields are obtained. 


798. Graphical Solution of Friction Loss Problems in Fluid Flow. A. E. Kroll. Chem. 
Met. Eng. March 1945, 52 (3), 110-111.—Graphs are given which reduce the process 
of solving the problems practically encountered in problems of flow to the multiplica- 
tion of three factors read off the graphs. 
practical purposes. A. H.N 


799. Solving the Heat Exchange Problem in Cooling Hot HCl. A. Lippman, Jr. 
Chem. Met. Eng., March 1945, §2 (3), 112-114.—To handle continuously a large daily 
tonnage of relatively weak HCl gas at temperatures approaching 800° F. placed heavy 
burden on existing heat-exchange equipment and led to extensive tests of various 
metallic and non-metallic materials of construction. Impervious graphite-base 
material was installed because of higher rates of heat transfer, greater strength, and 
resistance to corrosive attack. A new trombone-type cooler reduced required length 
of cooling tubes and consequent ground area to only a fraction of the previous 
installation, at the same time permitting production of more concentrated acid. 
Plants are described and illustrated. A. H. N. 


Special Products. 


800. Up-Flow Neutralization of Acid Wastes. H. W. Gehm. Chem. Met. Eng., 
October 1944, §1 (10), 124-125.—The method uses a limestone bed for neutralizing 
mineral acidity. Concentration of sulphuric acid should not exceed 5000 p.p.m. at 
any time, as such concentrations destroy reactivity of the bed. Predilution can be 
employed to eliminate this difficulty. Presence of appreciable quantities of acid salts 
reduces effectiveness considerably. This is particularly true of salts which form 
precipitates on neutralizati ¢.g., ferrous sulphate. Either crystalline or amorphous 
stone of high calcium variety is suitable. The smaller the particle size the greater the 
area presented, hence the more effective the bed. However, very small sizes tend to 
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wash out at high flow rates employed. For practical purposes rate of application of 
waste to filter should not be less than 20 gal./sq. ft./min., as velocities produced by 
lower flows fail to keep the bed well expanded and will not eliminate gases formed, 


’ silica and other impurities remaining after dissolution of the stone at a sufficiently 


high rate. Rates of application higher than 100 gal. /sq. ft./min. have been employed 
experimentally, but have disadvantage of requiring excessive free board and have 
tendency to wash out stone. Rates of application should range between 20 and 100 
gal./sq. ft./min. Bed depths of from 1 to 4 ft. were found to be mechanically satis- 
factory. As neutralizing capacity was found to be in linear relationship with acidity 
of applied waste and bed depth, the following equation serves as a guide in deter- 
mining most practical depth for given conditions of acidity and rate of application : 
R= (68 — KA)d, where R is rate of application of waste in gal./sq. ft./min; d is 
depth of bed in ft. ; A is mineral acidity in 1000 p.p.m. CaCO, ; and K is constant for 
stone size. K is equal to 8 for No. 2 chick gravel (10/20 mesh stone). 

Design considerations are given in brief. A. H.N. 


901.* Blueprint of Refinery Processes. Anon. Oil Gas J., 31.3.45, 43 (47), 169.— 
A brief outline, with flow-sheet, of 42 of the most important current refining processes. 
These include catalytic cracking (Cyclo-version, Fluid, Houdry, and Thermofor) ; 
hydroforming; gas reversion; thermal cracking; alkylation (HF and H,S0,); 
sweetening (Lead Sulphide, Perco Copper, Copper chloride-oxygen, Solutizer and 
Tannin Solutizer); girbotol, phenolate; thylox; unisol; desulphurization (Gray, 
Perco, and Phosphate) ; isomerization (U.O.P., Shell, and Liquid Phase); polymeriza- 
tion (phosphoric acid and hot sulphuric acid); Gray clay treating ; solvent extraction 
(Duo-sol, Furfural, and Phenol); dewaxing (M.E.K. and propane); propane de- 
asphalting; wax manufacturing; dehydrogenation (Houdry Adiabatic, Perco, and 
U.0.P); isomate; Fischer-Tropsch hydrocarbon synthesis; hydrogen manufacture 
from gases and Thermofor clay-burning processes. Cc. L. G. 


902. Adapting Old Equipment to New Uses. D. E. Evans and W. B. Meyer. Refiner, 
November 1944, 23 (11), 455-457.—Deals with converting a steel pressure vessel of 
4 x 16 ft. dimensions to meet new and more severe operations in the production of 
100-octane gasoline, after X-ray examination and stress-relief of the vessel. 

A. H. N. 


803." High-Pressure Dehydration Unit Conforms to Refinery Piping Code. H. F. 
Dawe and H. N. Wade. Refiner, November 1944, 23 (11), 430-432.—Unit for dehydra- 
tion of gas on the Tennessee Gas & Transmission Co. system is of special interest 
because it was designed in keeping with code requirements for oil and gas piping 
inside refinery limits. This unit also completes hydrate removal, part of the process 
at three cycling plants through which the charge for the new line passes. A flow 
diagram is given. A. H. N. 


$04.* Synthol Process. P. Ryan. Oil Gas J., 31.3.45, 43 (47), 264.—Increasing con- 
sumption of crude petroleum reserves led to more attention being paid to utilization 
of other hydrocarbons—natural gas, oil shale, asphalt sands, coal, etc. The Synthol 
process has been developed for the manufacture of liquid hydrocarbons and other 
products from natural gas. The process consists of: purification of the natural gas, 
conversion to synthesis gas (CO and H,), synthesis reaction in presence of selected 
catalyst and in conditions to give desired products, condensation of reaction products, 
separation of aqueous phase from oil and gas, stabilization and fractionation of liquid 
hydrocarbon products, and recovery of chemical products. It is claimed that the 
process will produce 75 O.N. motor gasoline for 5 cents per gallon from natural gas 
valued at 5 cents per 1000 cu. ft., besides diesel oil of 90-100 diesel index, butane, 
and a range of chemical products. Importance of the dual réle in hydrocarbon and 
chemicals production is stressed, a combined plant having an estimated pay-off time 
of 3 years, compared to 8 years for the Synthol plant alone. Approximately 11,000 
cu. ft. of natural gas are required to produce 1 bri. of liquid hydrocarbon products 
so that plant should be near large gas reserves, and convenient for transportation and 
markets Cc. L. G, 
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805.* Fischer-Tropsch Synthesis and the Gas Industry. V. I. Komarewsky and (. H, 
Riesz. Refiner, November 1944, 23 (11), 415-422. (Paper Presented before American 
Chemical Society.)}—Development of the Fischer-Tropsch process historically js 
given, followed by mechanism of the reaction and special difficulties encountered, 
The idea of the “‘ complex action ” catalyst—a catalyst which combines both hydro. 
genation and polymerization activities—is explained. Use of the process in the gas 
industry is discussed. A. H.N, 


Metering and Control. 


806.* Characteristics of Differential Type Flow Meter and Conditions Affecting its 
Operation. Part 2. L. K. Spink. Refiner, November 1944, 23 (11), 433-441. — 
Effects of different variables on the coefficient of discharge of differential type flow 
meters are studied quantitatively in detail. Effects of change in barometric pressure, 
of super-compressibility of steam and other gases, of viscosity, and of the position of 
pressure taps and other dimensional effects are analysed at length. A. H. N. 


807.* Characteristics of the Differential Type Flow Meter and Conditions Affecting its 
Operation. Part 3. L. K. Spink. Rejiner, December 1944, 23 (12), 488-492 — 
Installation problems of differential-type flow-meters are discussed. Practical hints 
to avoid errors due to trapping air or liquid or to corrosion by reactive fluids are given, 
For accurate measurement by differential-type meter, flow should not vary more than 
+ 20% unless the fluctuations are slow enough to permit a readable record of actual 
variations. Pulsating liquid flows such as those of single-acting reciprocating pumps 
should be made uniform by use of a cushion chamber between source of pulsation and 
orifice. A safe criterion for design of cushion chamber is a cushion volume and that 
instantaneous discharge of volume of one cylinder should not raise pressure sufficiently 
to increase differential across the orifice by more than 40%. On compressible fluids, 
pulsation error may be minimized by use of a high operating differential, a high ratio 
of orifice-to-pipe diameter, or by use of capacity adjacent to source of pulsation and 
resistance adjacent to orifice. On gas compressors, pulsations are usually less serious 
on suction side. Measurement at a point where pressure has undergone a drop greater 
than 50% of the absolute pressure is usually free from effects of pulsation. In hand. 
ling pulsating gas —_- restrictions or cushion chambers in lead line to differential 
instrument are worse than useless. A well-designed damping unit is U-bend of a 
mercury float-type instrument which will give a readable and reasonably accurate reading 
if differential fluctuations do not exceed 40% of operating differential. If fluctuations 
are greater than this, while record may be readable, readings will not be reliable. 
A. H. N. 


808.* Automatic Electric Timer in Refinery Processing. J.J. Loustaunau. Refiner, 
December 1944, 23 (12), 461-468.—Basic principles and practical operation and use 
of automatic time-control apparatus are given. Precautions in use and maintenance 
and hints on design and details of mechanisms involved are discussed. A. H.N. 


809. Measurement of Flow of Hydrocarbon Gases. H. T. Broeck. Refiner, March 
1945, 24 (3), 92-94.—Equations are derived for calculating the coefficient of orifices 
used for measurement of flow of hydrocarbon gases. A. H. N. 


810. Factors Affecting Measurement of Wet Gas. T. C. Shaw. Refiner, March 1945, 
24 (3), 99-103.—Factors governing flow are analyzed. Influence of pulsation and 


way of evaluating errors introduced are discussed. A. H.N. 
Safety Precautions. 
811.* Determining Needed Relieving Capacity for Diaphragms. T.8. Murphy, 


Rupture 
Jr. Chem. Met. Eng., December 1944, 51 (12), 99-103.—In a previous paper (Chem. 
Met. Eng., November 1944) the author discusses principles of determining dimensions 
and capacities of rupture diaphragms on the assumption that rate at which protected 
vessels have to be relieved is known. In this paper the methods used to calculate or 
estimate such rates are given. Three questions universal to all protection systems to 
be used are answered: I. What will be source or sources of overpressure? II. 
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What will be likely maximum rate of volume increase from and at a given pressure 
(say, the rupture disc setting)? or,,what rate of pressure increase may occur, to what 
maximum pressure if the increase is unrelieved, within the constant volume of the 
vessel or system? III. Finally, what size of rupture disc is required to discharge this 
volume or weight of fluid as fast as generated, or at a rate which will not permit a 
ire rise above the maximum safe figure? Answer to third question is given in 
previous article. Answer to first two questions is given under six systems of sources of 
overpressure in a closed system: (A) A volume of gas or liquid flowing directly into 
vessel or system—as through piping. (B) Heat imparted to contents by an outside 
medium—such as by exposure fires, steam jeckets or coils, atmospheric temperature, 
ete. (C) Exothermic reaction of contents. (D) Burning of contents. (E) Release 
of electrical or other heat-producing energy within vessel or system. 0 ee 
of volume by mechanical means, as by a piston. H.N. 


$12.* Safety With Hydrofiuoric Acid Alkylation. A.W. Trusty. Refiner, December 
1944, 23 (12), 469-471.— Physical, chemical, and some biological properties of gaseous 
anhydrous acid and its solution are given. First-aid instructions are given for various 
types of injuries to skin, eye, etc. Safety practices and precautions are discussed. 
A. H. N. 


$13. Short-Circuit Currents in Industrial Plants. D. L. Beeman. .Refiner, March 
1945, 24 (3), 118-119.—Dangers of using circuit breakers of too small rating for the 
type of hazard to be encountered are explained, and examples are. given where such 
use resulted in loss and danger. A. H. N. 


814.* Low-Pressure Carbon Dioxide Provides Protection Against Refinery-Fire Hazards. 
H.R. Harper. Oil GasJ., April 28th, 1945, 43 (51), 134.—Carbon dioxide stored under 
relatively low pressures (300 Ib. per sq. in.) in thin-walled thermally insulated pressure 
vessels of any desired capacity has many advantages over other fire-extinguishing 
materials. Percentage of “snow” formed in the discharge is greater when liquid 
carbon dioxide is at low temperature, and in addition to blanketing, there is the cooling 


effect of the particles of snow absorbing heat in subliming. 


Several types of hazard can be allowed for. A system in one fuel-test building 
includes several types of application : total flooding, a combination of direct applica- 
tion and a total room flooding, and also direct application by hose reel. Lom a 


carbon dioxide from storage unit to nozzle, 
ening discharge period and decreasing rate of flow from nozzles. G. A.C. 


815.* How Carbon Dioxide Conquers Fire. H. V. Williamson. Refiner, November 
1944, 28 (11), 447-450.—Principles involved in extinguishing fires by means of carbon 
dioxide blanketing are briefly described. Methods of applications and their limita- 


tions are given. A. H.N. 

816. Discussion on “ Industrial Fire Risks.” J. 2, 
135-138.—Additional information to that available in the original ee 
and F. H. Mann, J. Instn. elec. Engrs. 1944, 91, Pt. 1, ao alee < gy etrol., 1944, 


30, Abstract No, 1455). This tabs of and 
of many powders and dusts and of some organic solvents. Cc. F. M. 


| Propvwcts. 
Chemistry and Physics. 


817. Conversion of Oxygen Derivatives of Hydrocarbons into Butadiene. A. Egloff 
and 8. Hula. Chem. Reviews, February 1945, 36 (1), 63.—A review of published infor- 
mation on preparation of butadiene from aliphatic and cyclic alcohols, hydrocarbon 
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oxides, aldehydes, carboxylic acids and esters. German practice involves four. 
stage production of butadiene from ethane, via ethanol, 3- hydroxybutanol and 1 ; 3. 
ceeded whereas in U.S.A. and U.S.S.R. a single-stage process is used, starting 
from ethanol. Good yields are also obtainable from butanols, butenols, 1 : 3-butane. 
diol, butanal, oleic acid, 2 : 3-butanediol diacetate, 4-methyl-m-dioxane, cyclohexanol 
and 1: 2-dihydroxybenzene. A copious bibliography is included. Cc. L. G. 


818. Heats of Isomerization of the 18 Octanes. E. J. Prosen and E. D. Rossini, 
Bur. Stand. J. Res. Wash., February 1945, 34 (2), 163.—Values have been deter. 
mined of the heats of isomerization of the octanes (17 liquid, 1 solid) in the condensed 
state at 25° C., and for the gaseous state at 25° C and 0° K. These have been calcu. 
lated from differences in heats of combustion, heats of vaporization, and decrease in 
heat content of the various isomers Cc. L. G. 


819. E. W. Comings and B. J. May. 
land. Chem. Met. Eng., March 1945, 52 (3), 115-116.—A chart for deducing the 
viscosity of gases at high pressures from their viscosities at atmospheric pressure and 
the value of the critical pressures. Data are given for carbon dioxide, Propane, 
ethane, ethylene, methane, and nitrogen for values of reduced pressures ranging 
from 0-2 to 10, and snnging from to 3-4, A. H.N. 


820.* Viscosity of Propane-Oil Mixtures. R. W. Moulton and A. J. Mitchell, 
Refiner, December 1944, 23 (12), 481-484.—Viscosity of propane-oil mixtures was 
measured by a rolling-ball viscometer over temperature range — 40° to 0° C. for propane 
to oil ratios from 1:1 to 5:1. Effect of temperature is greater at —40° C. than at 
0° C. It was found that between propane to oil ratios of 1:1 to 3:1, viscosity 
decreases rapidly as ratio is increased. At higher propane to oil ratios the rate of 
decrease of viscosity with increase in propane is less. A. H.N. 


Analysis and Testing. 


821. Glass Helices for Packing Fractionating Columns. J. E. Still. Chem. and Ind., 
1945, 130-132.—Details of a new and quicker method of making single-turn glass 
helices. It requires only an ordinary small screw-cutting lathe with a few simple 
hand-made accessories. C. F. M. 


822.* Melting, Setting and Solidifying Points of Waxes. A.H. Woodhead. Petroleum, 
April 1945, 8 (4), 71.—Deposition of solid matter occurs at certain definite tempera- 
tures when a molten wax slowly cools, the ‘‘ melt ” as a whole remaining fluid. These 
temperatures are defined as setting points. Wax solidifies at a temperature lower 
than the last setting point, defined as solidifying or congealing point. Increasing the 
complexity of wax composition results in greater differences between setting and 
solidifying points. A method has been devised, depending on this difference, and 
consisting of the use of a long 2 mm.-bore glass tube connected to a pipette-shaped 
vessel whereby consecutive determinations of melting, setting, and solidifying points 
may be made. The apparatus is immersed in water after introduction of about 
0-1 gm. of wax, and phase changes determined by observation of movement of a short 
column of molten wax, caused by changes in pressure in the air vessel when cooled. 
Alternatively, artificial suction could be used. Results are repeatable to 0-5° C. A 
table shows results for a few commonly-known waxes. G. A. C. 


823. Water Analysis Conversion Factors. Anon. Refiner, March 1945, 24 (3), 117.— 
A table is presented for multipliers by the use of which concentrations of ions may be 
converted into concentrations of salts composed of the ions concerned, and a metallic 
ion. For certain salts the effect of water of hydration is also included. A. H.N. 


824.* Determination of Composition of Commercial isoButane. 8. W. Tooke and R. P. 
Roberts. Oil Gas J., 7.4.45, 43 (48), 98.—A special distillation apparatus and test 
procedure has been developed for determination of composition of commercial iso- 
butane and for other butane mixtures containing only propane, isobutane, normal 
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butane, and pentane. The method depends on obtaining a true and accurately 
measured boiling-point curve for the sample by means of special distillation equip- 
ment using @ precision thermometer. A special cooling-jacket eliminates inaccuracies 
caused by heat-flow from atmosphere to thermometer registering the vapour tempera- 
tures of the boiling sample. Distillation curve is obtained on a terhperature-time 
basis. From curves provided, amount of butane is determined from end-point of 
the mixtare, isobutane and propane from initial boiling point and 20% temperatures 
(corrected for pentane) and butane by difference. Test requires 45 minutes to com- 
plete, and is accurate to + 025% for propane and pentane and + 1-0% for isobutane 
and normal butane. G. A. C. 


Gas. 


925.* Science in Natural Gas. J. E. Pew and F. H. Dotterweich. Refiner, December 
1944, 23 (12), 472-476. (Paper Presented before the Texas Academy of Science.)—Use of 
natural gas as raw material for production of several synthetic products is discussed. 
Use of carbon black in processing synthetic rubber in the form of a slurry appears to 
promise a reduction in cost of synthetic rubber. Electrically-conductive rubbers 
have possibilities for preventing icing on aircraft and dissipating electrostatic dangers. 
Use of natural gas in producing liquid fuel, plastics, etc., is reviewed. A. H. N. 


Engine Fuels. 


$26. Manufacture of Aviation Gasoline. N. Mayer. Refiner, March 1945, 24 (3), 
120-124. (Translated from Ooel und Kohle, July 1940, 29, by E. J. Barth.)—Deais 
with use of anti-knock compounds—with interesting comparison to use of digitalis for 
regulating and increasing energy output in the blood stream—and with the significance 
of sulphur in aviation fuel. Catalytic dehydrogenation and the use of iso-octane, 
isopentane, and other hydrocarbons are discussed. General characteristics of aviation 
fuels are summarized. A. H. N. 


Lubricants. 


827.* Detergency or Dispersancy in Heavy Duty Engine Oils. ©. W. George. Refiner, 
December 1944, 23 (12), 504-508. (Paper Presented before Society of Automotive Engi- 
neers.)—This study shows “ dispersant” oils more apt than “ detergent” oils as 
descriptive of the lubricants fortified with additives for use in internal-combustion 
engines. While no great harm can come from the inaccuracy of terms, emphasis 
should be placed on the fact that the purpose of the heavy-duty oil is to keep the 
engine clean for maximum periods of operation. It follows that the oil should be used 
for limiting fouling rather than for cleaning the engine, as use for latter purpose in a 
dirty engine may result disastrously in cleaning engine and collecting all dirt in pipes 
and other restrictions. This problem is particularly serious with the owner-driver who 
uses different oils at random. A. H.N. 


828.* Additives for Lubricants. M. W. Webber. Petroleum, April 1945, 8 (4), 76.— 
Use of additives, defined as substances which impart or enhance desirable properties 
of a lubricant and eliminate or minimize deleterious ones, are of proved value. An 
oil, after having been subject to very drastic refining, has only one quarter the oxida- 
tion resistance of the distillate oil. Highly paraffinic, solvent refined oils are corrosive 
to hard bearing alloys, especially at high temperatures. Severe refining adversely 
affects friction—and wear—reducing properties of oils. Drastic refining reduces the 
number of hours’ running before ring-sticking occurs. Use of additives inhibits 
oxidation and corrosion, imparts detergent properties to the oil, improves oiliness, 
increases load capacity, depresses pour point, and improves viscosity index. Severe 
refining results in removal of naturally occurring inhibitors and in production of long- 
chain paraffin hydrocarbons. Cyclic hydrocarbons are far more resistant to spontane- 
ous ignition than straight-chain hydrocarbons. In oils of asphaltic type liability to 
oxidation is due to unsaturated groups in both cyclic and open-chain compounds. 
Oxidation of a lubricating oil also leads to polymerization. Oxidation inhibitors 
include hydroxy compounds, e.g., phenols and naphthols, nitrogen compounds of the 
amine type, sulphur, chlorine, and phosphorus compounds, and many organo-metallic 
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compounds. It is not possible to produce a single inhibitor which will work equally 
well with all oils, but many bodies which inhibit oxidation will also give protection 
from corrosion. G. A.C, 


829.* Additive‘for Lubricants (2). M.W. Webber. Petroleum, May 1945, 8 (5), 85.— 
Lubricating oils containing detergent additives possess special sludge-dispersing 
properties in internal-combustion engines. Most detergent additives are »complex 
organo-metallic compounds, whose efficiency is due to both solvent and peptizing 
action. Use of such additives ensures clean engine parts and freedom from sticking 
piston-rings and valve-stems, and from choked oil-ways. It is imperative that period 
between draining and replenishing the crankcase oil should not be prolonged, and care 
must be taken in introducing detergent oils into engines previously run on straight 
oils. Full-scale engine tests are essential for evaluation of detergent oils, although 
laboratory tests are of some value. Some additives tend to accelerate corrosion and 
reduce oxidation stability. “‘ Oiliness ” is of great importance in cofditions of bound. 
ary lubrication, and laboratory machines can evaluate additives designed to improve 
this property. Efficiency of extreme pressure additives seems due to chemical 
action which form compounds acting as anti-welding or anti-seizing agents. Most 
E.P. additives are oil-soluble organic compounds containing sulphur chlorine or 
phosphorus. Compounds should be stable and non-corrosive in storage conditions. 

Extreme-pressure lubricants are tested in laboratory machines, but these machines 
do not rate in the same order a representative series of lubricants, due to varying test 
conditions. 

Extreme-pressure additives are also used in cutting oils, and in drawing and pressing 
lubricants. Additives are used to improve viscosity indices, and to lower the pour 
point or cold test of oils in grease manufacture and in preparation of penetrating oils, 
Colloidal graphite is an additive of great merit, both in boundary lubrication and as a 
high-temperature lubricant. G. A. C. 


830.* Lubrication Vade Mecum. E. W. Steinitz. Petroleum, April 1945, 8 (4), 64.— 
Part II (i) of the Lubrication Vade Mecum gives Lubrication Charts I-V, based on 
classification of machinery and uses, as follows: Chart I (power generation and 
prime movers) ; Chart IT (general technical equipment) ; Chart III (mining and related 
industries); Chart IV (pulp, paper and stationery manufacture, printing); Chart V 
(food and allied industries). Lubricant specified for a given machine can be deter- 
mined by noting the “ Lubricant Code Number” of this machine in Part II and 
referring to the corresponding entry in Part I. G. A. C. 


831.* Lubrication Vade Mecum 2 (2) Lubrication Charts VI-IX. E. W. Steinitz. 
Peiroleum, May 1945, 8 (5), 92.—Continuing the lubrication charts based on classifica- 
tion of machinery and uses, Chart VI refers to Textile and Foundry Industries, VII to 
the Metal Industry, VIII to Clocks, Optical Instruments, Mechanical Appliances, 
whilst IX concerns the Chemical Industry. The lubricant specified for a given 
machine can be ascertained by locating this machine in Part II, noting the “‘ Lubricant 
Code Number ” and turning to the corresponding entry in Part I. G. A. C. 


Alternating Loads on Sleeve Bearings. J. Dick. Phil. Mag., December 1944, 
35 (251), 841-848.—Derives the equations for the case where the locus of the centre of 
the shaft is an ellipse, and then the differences between the truly sinusoidal load and 
this case evaluated and found for many practical purposes to be sufficiently small to 
justify conclusions drawn from the elliptical locus being applied to the oscillating case. 
These conclusions are summarized. A. H.N. 


Bitumen, Asphalt and Tar. 


833.* Bitumen and the Bitumen Industry With Special Reference to Asphaltic Bitumen. 
1. Historical and Technical Survey. J.S. Jackson. Petroleum, May 1945, 8 (5), 82.— 
Early uses of bitumen are reviewed. Excavations in Mesopotamia have disclosed 
that bitumen was used in the waterproofing of tanks, drains, and baths. Bitumen 
was obtained from natural pools and seepages, the water pressed out, and the material 
then exposed to the sun. Bitumen with a melting point of about 100° F. was mixed 
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with sand or loam to prepare mortars and mastics. Brick river embankments were 
constructed with the mortars and further waterproofed with mastics. The fall of 
Babylon marked the end of the bitumen industry until modern times. - 

Main materials of the bitumen industry now are asphaltic bitumen produced from 
selected petroleum crudes, rock and lake asphalts, coal-tar and coal-tar pitch. The 
latter products were the first to be used extensively in road construction and for 
industrial applications. From about 1850 lake asphalt from Trinidad was used for 
manufacture of drains, reservoirs, and for insulating purposes. Trinidad lake asphalt 
is also softened by addition of a suitable flux and used in all forms of road construction, 
roofing, and flooring mastics. Mexican crude oils were found particularly suitable for 
production of bitumen, and later, liquid asphaltic bitumens—‘‘ cutbacks "—were 
developed for application at lower temperatures and for coating stone aggregates. 
Relatively unstable bitumen emulsions are used for surface dressings, very stable 
emulsions having many other industrial applications. Bitumen mastics are used in 
various waterproof constructions, and “ blown” bitumen, which possésses rubbery 
properties, is used for coating roofing felts, iron pipes, and electric cables. Notes are 
given on the difference between British and American nomenclature. G. A. C. 


Special Hydrocarbon Products. 


$34.* Residual films of D.D.T. E. A. Parkin and A. A. Green. Nature, 2.6.45, 155 
(3944), 668.—When absorptive type wallboards are sprayed with solutions of D.D.T., 
the highest toxicity to flies is obtained from a given quantity of D.D.T. by applying 
it at a high concentration. It is suggested that this is due to the tendency of D.D.T., 
particularly the crude product, to form su or super-cooled solutions, this 
tendency being greater in Pool burning oil than in acetone. If spray residue is undis- 
turbed it remains relatively non-toxic, but surface disturbance, as occurs on the 
introduction of flies, or by a brush, induces formation of minute crystals of D.D.T. 

C. L. G. 


835.* Anti Malarial Oils. C. L. Gilbert. Petroleum, April 1945, 8 (4), 62; May 
1945, 8 (5), 90.—Development of use of petroleum oils for treatment of water surfaces 
to control mosquito larvae is outlined and the composition, properties, mode of action, 
and testing of such oils reviewed. Anti-malarial oils consist basically of gas oil, or a 
blend of petroleum products of equivalent viscosity and may contain refinery by- 
products, used oils or special additives. Two most important requirements are 
spreading characteristics (spreading pressure and film stability) and toxicity. Spread- 
ing characteristics are controlled by substances present only to a very small extent 
in the oils, and are affected by such factors as exposure of oil film to light, presence of 
polar bodies, etc.. Toxicity cannot be related directly to chemical composition, 
although aromatic hydrocarbons tend to be more toxic than paraffinic. It is believed 
to result from penetration of the oil into the trachea of the larvae, this either causing 
death rapidly or preventing the larvae from developing into pupae. Cc. L. G. 


836. Properties of Petroleum Oils in Relation to Toxicity to Potato Tuber Moth Larvae. 
W. Ebeling. J. Econ. Ent., February 1945, 38 (1), 26.—Tests have been carried out 
on the toxicity to potato-tuber moth larvae of (a) solutions of various insecticides in 
light-medium spray oil and (6) light, light-medium, and heavy spray oils and kerosine 
without insecticides. The insecticides in group (a) tests were placed in the following 
order of effectiveness : 1% dinitrocyclohexylphenol; 1% Lethane 440; 0-625% Derris 
extractives; 1% nicotine; 1% Thanite; 0-1% ins, and 4% D.D.T. In tests 
(6) carried out at 70° F. and 86° F. the median lethal period (M.L.P.) for 50% of the test 
insects was much lower with kerosine than with spray oils, the heaviest grade of spray 
oil giving longest M.L.P. Viscosity and distillation ranges of spray oils are not 
significant. Kerosine vapours probably have an effect on the nervous system of the 
insect, since if they are completely immersed (instead of just wetted) no difference is 
found between kerosine and spray oil. In further tests paraffinic and naphthenic 
oils of similar unsulphonated residue content gave similar toxicities, but oils of lower 
unsulphonated residue content were more toxic than those of higher U.R. The 
latter finding was confirmed on house fly larvae. It is suggested that variable results 
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for relation between toxicity to insects or eggs and composition of petroleum 
oils, may be due to physical nature or oxygen permeability of the oil film. 
Cc. L. G. 


837. A.L. 68. R.S. Cahn. Chem. and Ind., 1945, 132-133.—Some details are given 
of the evolution of A.L. 63 the anti-louse powder used by the British Forces. A.L, 63 
_ I contained 50% of finely-divided naphthalene, derris root sufficient to give 
% of rotenone, 2% of high-boiling tar acid, and the residue china clay. Mark IT 
was of similar but sontaie Lonchocarpun extrac in place of dere 
Mark III (now in use) contains D.D.T. C. F. M. 


838.* Manufacture, Blends, and Uses of Sulphated Oils. 2. Blends with Mineral Oil, 
S. Glicher. Petroleum, April 1945, 8 (4), 66.—Sulphated fatty oils are much better 
emulsifying agents for mineral than for fatty oils; and highly sulphated fish oils, 
such as cod, herring, whale, and sperm are miscible with relatively large proportions 
of mineral oil. Resulting blends are suitable for preparation of cutting oils, which 
should have high specific heat, low viscosity, good lubricating properties, and heat 
conductivity, be stable, non-corrosive, and non-inflammable. The fluid should be 
neutral. Blends of highly sulphated cod oils with mineral oil, sometimes used as 
cutting oils, are mainly employed for fat-liquoring purposes in sole-leather industry, as 
also are dilute aqueous emulsions of similar blends in this and the fur industries, 
Sulphated fatty oils blends with pine-oil, cyclohexanol, cresol, etc., are used in water as 
disinfecting, wetting, and cleaning fluids. Sulphated oleic acid possessing greater 
wetting and detergent powers than most other fatty acids is used extensively in these 
industries, especially in leather processes. Combination of sulphated fatty oils or 
acids with mineral oil is effected by thorough mixing, and pH values later adjusted. 
G. A. C. 


Derived Chemical Products. 


839. Petroleum : Source of Raw Material for Chemical Industry. J. H. Boyd, Jr., 
Chem. Eng. News, 1945, 23, 345.—In addition to carbon black, hydrogen, ethylene, and 
acetylene many new hydrocarbons are becoming available from petroleum. These 
may be separated by fractionation, superfractionation, azeotropic distillation, ex- 
tractive distillation, solvent extraction, crystallization or adsorption. The problem 
of availability is complicated by the differences in crudes, equipment available, market 
conditions, and the purity demanded. The latter condition being imposed by the 
chemical industry, this industry will have to bear the cost of any special purification 
i Seventeen hydrocarbons are now being produced commercially, all but 
Some are synthesized, and many more will be available 
after the war if required. 8. J. L. 


840. Neutral Products of Oxidation of Petroleum Hydrocarbons by Oxygen of the Air. 
8S. 8S. Nametkin and V. K. Zvorykina. Nat. Petrol. News, Technical Edition, 4.10.44, 
36 (40), R. 702.—Oxidation of different oil distillates, particularly paraffin wax and 
gatch—i.e., wax that has not been passed through the sweating chambers—by means of 
air has received much attention in Russia. Construction of two semi-plants for the 
purpose naturally called for closer study of the subject. Oxidation of paraffin wax 
produces higher monobasic fatty acids; vaseline oil from the Emba crude oils gave 
acids belonging to the class of naphthenic acids, which is in agreement with the nature 
of the Emba crudes. Simultaneously with production of fatty acids, hydroxy acids 
and neutral by-products are also obtained by action of air on petroleum products. 
Investigation was made on products from receivers when oxidizing paraffin and 
“* gatch ” at the Mendeleev Institute, Moscow. This material was a dark yellow oil, 
with an acid reaction which was treated as follows: the material was neutralized 
with NaOH and treated with concentrated sodium bisulphite solution. The aldehyde- 
bisulphite compounds were washed with ether to separate the oily matter, and the 
oil-free bisulphites decomposed with NaOH, the aldehydes being separated by steam 
distillation, drying, and repeated fractionation. Aldehydes corresponding to the 
series: caproic, heptoic, caprylic, nonylic and capric, aldehydes, C,;H,,CHO to 
C,H1,,CHO, were identified, the total amounting to 7:7% of the initial product. 
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Oil remaining after the separation of the aldehyde bisulphites was hydrolysed with 
2=N-NaOH, washed, and then distilled to 200° C. and distillation completed under 
15 mm. pressure. The distillate was refractionated three times, eleven fractions being 
taken. Separation of alcohols from the accompanying oil in each fraction was obtained 
by esterification with boric acid in benzene, the ester being obtained as a residue after 
distillation to remove benzene and water and distillation at 10 mm. pressure to remove 
the oil, The residue (ester) was hydrolysed with 2N-NaOH and the alcohols 
from the aqueous layer, dried with KOH, and fractionated into 5-10° C, fraction, A 
total of 12-3% of alcohols was isolated corresponding to hexyl, heptyl, octyl, nonyl, 
decyl, undecyl, and dodecyl, C,H,,OH to C,,H,,OH. Properties of the alcohols 
obtained are in agreement with those given in literature references. Confirmation 
was obtained by oxidizing to the respective acids and the analysis of the silver salts, 

H.C. 


$41. Soil Treatment with Special Reference to Fumigation with D-D Mixture. 
W. Carter. J. Eoon. Ent., February 1945, 38 (1), 35.—Tests were made in Hawaii on 
control of organisms in pineapple-growing land using D-D mixture (1-3-dichloro- 
propene and 1-2-dichloropropane) and other soil fumigants. The value of chloro- 
pierin for this purpose had been established in earlier tests ; the present series, which 
commenced in 1940, were based on D-D mixture, chloropicrin, allyl alcohol, allyl 
chloride, methallyl alcohol, and methally] chloride, injected into the soil at 150 Ib. /acre. 
By 1943 considerably better growth was apparent in plots treated with D-D mixture 
18-16 and 16-76 tons, respectively. 

acre) has also given good control of nematodes in soil under agricultural cultivation, 
and reduced weed-growth. Method of application suggested is from a small pump 
ahead of the disc plough. As an insecticide, D-D mixture has been shown to control 
weevils, termites, and Lyctes beetle. Tests on the various isomers present in D-D 
mixture have shown that 1-3-dichloropropene is the most toxic (to rice weevils), but 
that other chlorinated compounds present have a synergist effect. Delayed response 
from fumigation with D-D mixture is attributed to greatly improved root system 
developed in the young plant, rather than to persistent action on nematodes over a 
period of years. Its relative cheapness and ease of handling compared with chloro- 
picrin, offers possibilities for improvements to agriculture in general. Cc. L. G. 


1945, 37 (5), 34.—Formerly priced at $54 per pound, thiophene can now be produced 
from petroleum so cheaply as to be used in place of phenol for plastics production. 
The pharmaceutical and dyestuffs industries will also benefit. A laboratory pilot 
plant is now in operation. 8. J. L. 


843. British Carbon Black. Anon. Chem. Trade J., 8.6.45, 116 (3029), 628.—In Gas 
Journal for 30th May, is given a description of a plant in the U.K. erected in 1942 for 
production of carbon black by gasification of pitch of melting point (K. & 8.) 36° C. 
The pitch is carbonized in a chequerwork generator, producing 105 therms of 330 
B.Th.U gas per ton. The gas stream carries with it.the major portion of the fixed 
carbon in a flocculent state, from which it is recovered in primary and secondary 
cyclones and by an “ Elexprecipitator.” After cooling, the carbon black is weighed 
and filled into bags. It is of very fine particle size, and is chiefly used as a filler for 


$44. Industrial Alcohol. A. E. Williams. Chem. Age, 52, 325.—An account of methods 
by which manufacture of alcohol for solvent and fuel purposes may be effected most 
economically. Amongst cheaper raw materials available are potato haulm, straw, 
wood, peat, and sulphite liquor. Haulms from 100 tons of potatoes will yield 450 gal. 
of alcohol, whilst 1 ton of sawdust or wood meal will yield about 45 gal. of 95% alcohol. 
Wet peat may give 1-2% of alcohol, and waste sulphite liquor from the wood-pulp 
process can produce 1%. Fermentation efficiency may be increased in general ways— 
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e.g., by adding 1% sodium fluoride, and phosphate at pH 5-0. Recovery of alcohol 
and by-product alcohols requires careful pH control before and during distillation, 
Hiag System for dehydrating the alcohol with anhydrous sodium and potassium 
acetates is described at length, and a flowsheet of plant built by Blairs, Ltd., is shown, 
Synthesis of alcohol from ethylene in the U.S.A. and from acetylene is described, 
Acetaldehyde, produced from acetylene, may be reduced to ethyl alcohol with nickel 
catalysts. It is concluded that Great Britain’s cheapest source of alcohol is such 
material as straw and potato haulm. 8. J. L. 


Coal, Shale and Peat. 


845.* Shale Oil Industry in Estonia. P. Kents. World Petroleum, 1945, 16 (1), 44.— 
Describes geological structure of the seams which hold estimated shale oil reserves of 
30 billion barrels. The shale is of an unusual type called kukersite, ignites easily, 
and can replace coal. During pyrolysis, decomposition commences at 170-180° ¢., 
and owing to fusion at 300° C., special type retorts have to be used. 20-36% by weight 
of shale is converted into crude oil—i.e., 48-86 gal. per ton of shale. Typical analyses 
are given. The permanent gases produced are used for heating the retorts. In 
composition, kukersite oil is between natural crude oil and low-temperature coal tars, 
the products being gasoline, impregnation oils, bitumen, etc., kerosine, diesel oil, 
motor naphtha, asphalt, lubricating oils and insecticides. Three different types of 
retort are in use, of which the best is the Estonian Tunnel retort, due to mechanization 
and low labour costs. Its capacity is 500 brl. per day. Figures are shown for plant, 
production, and labeun costs, and the price of refined products is given. 8. J. L. 


846.* Thermal Solution Peat Conversion. Anon. Petroleum, April 1945, 8 (4), 67.— 
Thermal solution processes have been studied in the Soviet Union to utilize extensive 
peat deposits and surplus mazout to yield a complex of light volatiles and a heavy 
boiler fuel. Five samples of peat of diverse origin were treated with tetraline, anthra- 
cene oil, mazout, and other solvents at about 400° C. A combination of thermal 
solution of peat with hydrogenation of the peat solution yields benzine and kerosine; 
and with mazout as solvent, another process yields gases, benzine, ligroin, kerosine, 
yield 280 kg. crude benzine, 167 kg. kerosine, and 54 kg. boiler fuel. G. A. C. 


Miscellaneous Products. 


847.* Textile Wetting and Foaming Agents from Petroleum. E. Profft. Rejiner, 
a 1944, 23 (12), 502-503. (Translated from Fette und Seifen, 1942, 49 (12), 
868, by E. J. Barth.)—Surface active materials are classified into: (1) anion-active; 
(2) cation active; (3) anion-cation active. This grouping depends on whether group 
responsible for surface-activity (e.g., an alkyl chain derivative) resides in anionic, 
cationic or both parts of the complex molecule. Greatest proportion of well-known 
textile aids are anion-active; such as sodium oleate, sodium cetyl sulphate, sodium 
sulpho-vicinoleate, etc. The paper deals with cation active substances, and with 
salts of higher aliphatic bases. In getting products from petroleum, the raw material 
is first chlorinated to required degree and reacted with ammonia to give surface active 
products. Four compounds from paraffin wax and kerosine are studied. oe 


848.* Manufacture, Blends and Uses of Sulphated Oils. 3. Blended Oils. 8. Glicher. 
Petroleum, May 1945, 8 (5), 95.—Sulphated oils are often blended for fat-liquoring 
purposes, with or without the addition of raw oils, to produce a milky, and thus less 
penetrative emulsion with water. Turkey-red oil is frequently adulterated with 
cheaper vegetable oils, such as ground-nut or cotton-seed oils. Sulphated fish oils 
are blended with raw or sulphated unrefined fish oils, or with mineral oils. Sulphated 
oils of the same type should be blended, and blends should remain clear and stable and 
form stable aqueous emulsions. 

. Among textile assistants, turkey-red oil finds use in softening of cotton goods and as 
a dyeing assistant. Textile assistants can be classified into sulphated fatty alcohols, 
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fatty acid amides, sulphated aromatic compounds, quaternary ammonium compounds, 
and non-ionized surface active agents. 

Sulphated fatty alcohols are esters of the R-CH,-0-80,H type. The sodium salts 
of the acid sulphates of lauryl, cetyl, and oleyl alcohols are useful detergent wetting 
and lathering agents; and sulphated secondary alcohols yield preparations of very 
great wetting power. Diesters of the sodium sulpho-succinic acid have excellent 
properties. Fatty acid amides of the type R-CO-NH-C,H,-SO,Na possess pronounced 
detergent powers and good stability. Sulphated aromatic compounds are valuable 
low-temperature wetting agents, but have little detergent power. Quaternary 
ammonium compounds are good softening agents, due to the active cationic group ; 
unaffected by hard water, mineral acids, or alkalies. G. A.C. 


949.* Insect Epicuticle. R. Dennell. Nature, 5.5.45. 155 (3940), 545.—It has been 
previously shown (see J. Inst. Petrol., 1944, Abs. Nos. 1021 and 1025) that the desicca- 
tion of insects by inert dusts may be due to adsorption of the epicuticle wax film, 
which becomes discontinuous, or to abrasion of the wax film and subsequent loss of 
water. Sarcophaga larvae are, however, affected neither by adsorption nor abrasion 
and it is suggested that in their case, as also in the case of the cockroach Periplaneta, 
the outer epicuticle consists of a very stable lipo-protein complex. Variation in 
manner of association of the lipoid substances with the insect epicuticle may therefore 
affect the behaviour of inert dusts. Cc. L. G. 


850. Dispersants for L. D. Goodhue, J. H. Fales, and E. R. McGovern. 
Soap, April 1945, 21 (4), 123.—Freon 12 (dichlorodifluoromethane) is the most satis- 
factory dispersant for insecticidal aerosols, being non-toxic, non-inflammable, inert, 
odourless, and of suitable vapour pressure. It is not, however, a good solvent for all 
insecticides. Tests have been carried out to determine suitability of other dispersants, 
but none is completely satisfactory. Methyl chloride has possibilities for outdoor 
application, being a good solvent, but is toxic and inflammable, while methylene 
chloride is insufficiently volatile, but could replace up to 20% of the Freon. A similar 
replacement could be made with a mixture of equal parts of butane and propane, 
giving @ cheaper, non-inflammable product. Propane alone, as the dispersant, was 
found to give a higher kill than butane, probably owing to its higher vapour pressure. 
Dimethyl ether can replace 25% of the Freoi, but is expensive. Freon 22 (chloro. 
difluoromethane) gives a similar kill to Freon 12, whereas Freon 31 (chlorofluoro- 
methane) produces a coarse aerosol of low toxicity. Carbon dioxide has possibilities, 
owing to its cheapness, but is not a good solvent for pyrethrum, and its vapour pressure 
is very high, C. L. G. 


851. Test Performance of GR-S Compounds. E. N. Davis. Nat. Petrol. News, 
Technical Section, 4.10.44, 36 (40), R. 710.—Limitations of products of this type of 
synthetic rubber in a few industrial usages are presented. 

briefly discussed. Knowledge of properties and compounding characteristics of Buna-S 
is not so complete as that of natural rubber, but some characteristics are quite differ- 
ent. Crude GR-S does not break down and become plastic as easily as natural rubber 
does when milled ; it is estimated that it takes 10-20% longer to process. Adhesion 
of the plies in fabricating products, prior to vulcanization, from natural rubber mix- 
tures is extremely good, but with GR-S products adhesion is a greater difficulty— 
ie., it lacks “* building tack.” The definite points of difference between compounded 
natural rubber and compounded GR-S are illustrated by, and discussed in respect of, 
cotton-jacketed rubber-lined hose and insulated wire covering. Tensile strength of 
pure natural rubber with a small amount of curing ingredients is around 3000 p.s.i. ; 
compounding materials greatly reduce this figure. For this reason a high-grade 
product containing plenty of rubber should have a high tensile strength and a high 
ultimate elongation for tyre and hose manufacture. Pure GR-S compounds, however, 
have a tensile strength of only about 400 p.s.i., but compounding materials give it 
tensile strength, ¢.g., carbon black is especially effective and mixed with GR-S affords 
strengths and ultimate elongation tests on natural rubber compounds and GR-S 
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compounds, in respect to ageing, are surveyed and discussed; in general the latter 
is the superior product. Although carbon black is exceptionally good for GR-s 
compounding for tyres and hose manufacture, its presence in insulating covering for 
wire greatly lowers insulating resistance, so that it cannot be used for this purpose, 
Insulating resistance of GR-S compounds is considerably lower than that of natural 
rubber compounds, but is sufficiently high that only minute electrical leakage is shown 
by calculation. 

At present, GR-S compounds for tyres, hose linings, or wire coverings have not the 
equivalent qualities that natural rubber compounds possess, but with increasing 
knowledge and from the uncompleted investigations in hand great improvements are 
anticipated. W. H. 0, 


852.* Preparation of Drying Oils from Petroleum. F. Christman. Refiner, November 
1944, 23 (11), 458. (Translated from Fette und Seifen, 49, 524 (1942), by E. J. Barth.) 
+-Production of highly unsaturated oils from high-molecular-weight hydrogen-rich 
oils is outlined. Hydrocarbons rich in hydrogen suitable for this purpose are hard or 
soft paraffins, ceresin, ozokerite, montan wax, crude vaseline, paraffinic residues or 
lubricants rich in hydrogen, or other heavy fractions from petroleum or lignite tars 
which have been solvent-treated to remove hydrogen-poor portions of these oils, 
Oils made by hydrogenating carbon monoxide, at low or high pressures, are especially 
suitable and are highly paraffinic, or can also be olefinic in character; oils made 
polymerization of cracked gases also are suitable as well as the so-called voltol oils, 
Oils originating from coal hydrogenation, and regular hydrogenated petroleum oils 
are likewise suitable. To obtain unsaturated high-molecular-weight hydrocarbons 
the above raw stocks are cracked (dehydrogenated) at over 350° C., preferably in 
presence of splitting-catalysts, such as bleaching-clay previously treated with hydro. 
fluorie acid, or colloidal clays, or the metals of the sixth group. Dehydrogenation also 
could be accomplished by sulphur- or oxygen-containing gases. A preferred pro- 
cedure for obtaining the desirable unsaturateds is to treat above raw stocks with 
halogen, sulphur, or oxygen, preferably in presence of catalysts, such as iodine or 
antimony trichloride, and to split these elements out later in the form of their hydrogen 
derivatives, such as HCl, H,S, or H,O. The splitting is best done between 100° and 
350° C. in presence of mild condensation catalysts, such as bleaching clay, boric or 
oxalic acid, or complex Ansolvo-acids or their salts; halogen halide is also a con- 
densation agent. Olefins can be mixed with diolefins or triolefins and the whole 
condensed at 30—70° C. in presence of a.solvent. Method of condensation and reagen 
to be used are given in brief. A. H.N. 


Part II. 8S. Booth. Brit. Plastics, May 1945, 17 (192), 200.— 
Methods of manipulation and processing polystyrene are discussed. It can be easily 
extruded on screw or hydraulic machines at 130-150° C., but owing to its rubbery 
nature and long relaxation time, it should be uniformly heated and the polymer grains 
homogeneous and uniform in size. For thick sections the low heat conductivity and 
high coefficient of expansion tend to cause voids, so that extrusion into a heated mould 
is preferred. Compression moulding at 135-150° C. is comparatively simple. Poly- 
styrene is particularly suitable for injection moulding at 140-150° C., but streamline 
flow should be avoided, owing to effect of molecular orientation on strength of narrow 
sections. Early troubles from surface crazing have been attributed to traces of mono- 
meric impurities, and have been eliminated by ensuring that the polymer contains 
+>1% of matter volatile at 150° C. under vacuum when heated for 2-3 hours. For 
the production of threads and foils the necessary molecular orientation to give flexi- 
bility and shock resistance is obtained by rapid cooling when stretched. It is thus 
only possible to produce thin orientated threads (diam. 0-001 to 0-1 in.). Flexible foil 
is obtained by stretching sideways an extruded tube, subsequently cutting it into 
sections. Two newer American methods of processing, extrusion blowing, and 
moulding from fine spun fibres appear to be suited to polystyrene. Casting is used for 
special purposes—e.g., optical lenses—but necessary dissipation of heat of polymeriza- 
tion requires uneconomically long polymerization times at low temperatures. Poly- 
styrene is readily machined if adequate cooling and chip removal is carried out. 
Compounding with plasticizers presents no difficulty, but is seldom necessary, owing to 


its flow properties at working temperatures. Polystyrene cannot be used at over 
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16° C., but improved heat-resisting grades have been produced by incorporation of 

chlorinated diphenyls or filling with, e.g., silica, while the newer ne sace-snen 

(styramic HT) has a heat distortion temperature 30° C. eee 
Cc. L. G. 


954. Properties and Uses of Polythene. Part II. E. L. Midwinter. Brit. Plastics, 
May 1945, 17 (192), 208.—The precautions necessary in processing polythene by 
different methods are discussed. Its tendency to oxidize at over 120° C., with con- 
sequent change in power factor and fluidity, can be reduced during milling b y rolling 
with an open nip, or by addition of anti-oxidants. The latter should also be added 
during preheating before extrusion, the optimum preheating temperatures being 
125° C., 140° C., and 150° C. for alkathene 20, 7, and 2, respectively. During extru- 
sion, control of temperature rise from feed to die is most important. Cold feeding 
of alkathene granules eliminates oxidation which takes place during preheating. 
For the covering of cables, owing to the low viscosity at extrusion temperatures the 
core must be drawn off the die, the polythene coating requiring drawing down, since 
polythene swells as it leaves the die. Voids caused by surfacing hardening on cooling 
may be prevented by gradual temperature reduction. Films are readily obtained by 
extrusion through a narrow orifice on to cooling rolls. Moulding by compression 
(for sheets and simple shapes), injection (for complicated design), and extrusion (for 
larger articles) can i satisfactorily carried out if the necessary attention is given to 
temperature control. Hot melt coating of paper with microcrystalline or amorphous 
waxes containing 20-30% of the softer grades of alkathene, provides useful water- 
resistant packaging material, and the hot calendering of fabrics with alkathene 
containing 2~3% of some elastomers provides material for protective clothing. Hollow 
articles can be produced by filling moulds with cold polythene, melting and draining, 
and simple rings, caps, etc., by dipping formers into melted mixtures of, ¢.g., 85% 
alkathene 200 and 15% bitumen. Powder spraying, or coating with solutions of 
polythene, provides resistant tenacious surfaces. For large and complicated articles, 
fabrication may be carried out by jointing sheets or tubes by hot gas welding, using 
nitrogen at 200°C. Alkathene sheets may also be manipulated at 105° C. by bending 
and shaping over formers or blowing with air, and are easily machined, an 
being recommended for cooling and swarf removal. Cc 


855. Synthesis of Fatty Acids and Fats. Anon. Chem. Trade J., 1945, 116, 400.— 
Lectures by Prof. Langenbeck in Germany indicate a new method of producing edi 
fate. Self-condensation of formaldehyde, discovered in 1861, was studied in 
presence of organic catalysts. The reaction, however, was found to be autocatalytic, 
and it is believed that glycolaldehyde and dioxyacetone are the autocatalysts re- 
sponsible. Chemical reduction will then produce glycol and glycerol for fat production. 
Fatty acids can be produced by condensation of acetaldehyde and crotonaldehyde in 
presence of piperidine salts and under weakly acid conditions, followed by hydro- 
genation and oxidation of resulting unsaturated aldehydes. This phase of the work 
is still in experimental stages due to undesirable side-reactions taking place. 

8. J.L. 


MISCELLANEOUS. 


856.* Close Co-operation within Industry has made Possible its War-time Achievements. 
H. D. Ralph, Oi Gas J., 31.3.45, 43 (47), 288.—A broad review of achievements of 
the petroleum industry in producing the products required for the war. Thus, manu- 
facture of 100 octane gasoline has been increased from 40,000 bri. to 600,000 bri. per 
day, involving the construction of 189 major refining installations costing approxi- 
mately $760,000,000. Military requirements of more than 36,000,000 gallons per 
day of motor gasoline have been met, in addition to enormous quantities of other 
products. Two entirely new industries, toluene and butadiene manufacture, have 
been created. In all, refinery production is now some 800,000 brl. per day above 
pre-war minimum. Lists of domestic and foreign 100 octane units completed and 
under construction, toluene, butadiene and butyl plants are given. Cc. L. G. 
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BOOKS RECEIVED. 


Renigment : Design, Construction, Operating. By 
O. T. Zimmerman and Irvin Lavine. Pp. 530. U.S.A.: Industrial Research 
Service, Dover, New Hampshire. 1943. Price 34s. 


Based on reports submitted by 21 leading teachers of chemical engineering, this 
book is an outgrowth of Unit Operations Laboratory Equipment and has been modern. 
ized and expanded to be of value in industrial research and development. Sections 
cover equipment used in: flow of fluids; flow of heat; evaporating; drying; dis. 
tillation; gas absorption ; filtration ; and crushing and grinding. 


Chemicals of Commerce. By F. D. Snell and C. T. Snell. Pp. 542. Chapman & 
Hall, Ltd., London. 1939. Price 28s. 


A brief description of the properties, preparation and use of many hundreds of 
chemicals used in industry. Fifteen chapters cover the compounds of the metals 
and twenty-two chapters deal with the various classes of organic compounds. The 
latter include synthetic products of the aliphatic and aromatic series and also 
natural plant products, and proteins. 


Merchant Ship Construction : Especially Written for The Merchant Navy. By H. J. 
Pursey. Pp. 209. Brown, Son & Ferguson, Ltd., Glasgow. 1942. Price 2ls. 
The various parts of a ship are described shortly but clearly and illustrated with 

perspective skefthes. Includes a large section on Oil Tankers. Others cover 
OS gi shipyard practice ; survey of ships and testing of materials; 
definitions. 


and Combustion Theory. By A.G.Gaydon. Pp. viii + 190. Chapman 

& Hall, Ltd., London. 1942. Price 17s. 6d. net. 

A monograph in which the author has collected and discusses the results of recent 
research on the application of spectroscopy to the various types and phases of 
combustion. Infra-red, ultra-violet and visible spectra and slow, normal and 
explosive combustion aré dealt with. 


Synthetic Resins and Allied Plastics. (Second Edition.) Edited by R. 8. Morell with 
contributions from ten contributors. Pp. xii + 580. Oxford University Press, 
London. 1943. Price 35s. 

The book contains thirteen chapters covering the production and properties of 
each of the main classes of synthetic and natural plastics and resins. Four chapters 
deal with identification and testing and discussion of the mechanism of poly- 

‘nati 


High-Speed Compression-Ignition Engine. By C. B. Dicksee. Pp. 331. Blackie 
& Son, Ltd., London. 1942. Price 20s. 


Deals in detail with the principles governing the operating of c.i. engines of speeds 
required for road transport. Chapters cover: laws of gases; idealized cycles of 
operation ; chemistry of combustion ; losses and limitations of the practical engine ; 
air charge before admission of fuel; the process of combustion; air movement ; 

results. 


. types of combustion chamber ; and some practical 
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OILFIELD EXPLORATION AND EXPLOITATION, 


Geology. 


858. Theory of Origin and Accumulation of Petroleum. R. H. Fash. Bull. Amer. 
Ass. Petrol. Geol., Oct. 1944, 28 (10), 1510-1518.—Current opinion supports the idea 
that petroleum is formed from organic matter. Both animal and plant material, 
when deposited in sediments under saline conditions, is converted by bacterial action 
into relatively stable neokerogen or under slightly different conditions into the kerogen 
of oil shales. Final composition of neokerogen seems to be affected by: (1) com- 
position of organic debris, (2) composition and concentration of salts in the brine, 
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which affects the types of bacteria, and (3) composition of sediments, which affect pq 
and surface phenomena. 

Next stage in conversion of neokerogen to oil is brought about by compaction of 
the sediments. This generates heat, which is practically confined to surface molecules 
of the particles, and in turn this heat brings about conversion of neokerogen into 

films. 
a. films of condensed gases then migrate into more porous zones, where increased 
vapour pressure occasioned by increase in diameter of the capillaries liberates gases, 
Since these gases are largely unsaturated, and hence reactive, they may then be 
converted into petroleum by catalytic effect of surfaces of sedimentary particles, 

Such a porous zone may be in a syncline, and so it follows that oil can be formed in 


synclines. Moreover, this theory eliminates the problem of oil migration and a 
that oil does not move into, but forms in, a trap. Ww. 


859. Source-beds and the Search for Oil. O. W. Willcox. World Petrol., April 1945, 
16 (4), 50.—Summaerized results of a questionnaire on oil migration and accumulation 
show that it is generally agreed that oil was formed from plant and animal remains 
accumulated in sediments. The sedimentary basins gradually filled up, and so the 
older deposits, now containing hydrocarbons, were squeezed, causing their fluids to 
move upwards, downwards, or laterally into any adjacent porous formation which 
could hold them. All oil is not squeezed out of the mud, and some, mostly of high 
molecular weight and possibly loosely combined with the mud, remains after squeezing, 
‘thus forming an oil shale. Sands that have acted as source-beds cannot be squeezed, 
and in them cementation causes the expulsion. Again, some oil may remain, indi- 
cating that the sand has acted as a source-bed, or has at least afforded passage to 
migrating oil. 

Oil will find a temporary if not a permanent place in any unconsolidated sand or 
porous limestone near at hand. 

Large-scale palwogeographic and palwogeologic studies must be undertaken to 
increase knowledge of time of origin and accumulation, and of the nature of source- 
beds and their relations to reservoirs. Barren as well as productive structures should 
be studied. Regional as well as local treatment is essential. G. D. H. 


- 860. Distribution of Petroleum in the Earth’s Crust. W.E. Pratt. Bull. Amer. Ass, 
Petrol. Geol.; Oct. 1944, 28 (10), 1506-1509.—It is generally accepted that the most 
likely environment for the generation of petroleum is a thick series of sediments, rich 
in organic matter, which have formed in shallow land-locked seas. Other important 
factors include degree of induration and tectonic history, while such factors as 
unconformities, overlaps, strand lines, reefs, and bars are often concerned. 

Some present ‘“‘ mediterraneans’”’ mark sites of former unstable land-locked seas 
that had environments favourable to petroleum formation. Here isostatic adjust- 
ments allowed great thicknesses of clastic sediments to accumulate in relatively shallow 
water, while marine life was abundant and yielded rich organic residues. At times 
local emergence caused barriers to arise, which restricted tidal flow and, during periods 

_ of aridity, caused extensive desiccation. 

Today there are four principal areas of land-locked seas, each coinciding with proved 
oil areas. They are the environs of: (1) Mediterranean, Red, Black and Caspian 
Seas, and the Persian Gulf, (2) Gulf of Mexico and Carribean Sea, (3) the shallow 
island-studded seas between Asia and Australia, and (4) Arctic Sea. W. H. 


861. Palececology and Environments Inferred for Some Marginal Middle Permian 
Marine Strata. R. L. Clifton. Bull. Amer. Ass. Petrol. Geol., July 1944, 28 (7), 
1012-1031.—Environment of ancient seas may be reconstructed partly from evidence 
still existing in deposits, and partly by comparisons with environments in seas of to-day. 
Thus using both lithological and palzontological evidence, conditions of formation of 
Blaine and Dog Creek deposits (Middle Permian) have been inferred. 

The rocks include limestones, dolomitic limestones, together with gypsum and 
anhydrite interbedded with red shales. Their occurrence and relations suggest sedi- 
mentation in partly enclosed basins, where oscillations of the floor caused variations 
in salinity from brackish to highly saline waters. Such conditions naturally influenced 
the fauna, which is remarkable for exceptional occurrence of some species, and for 
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limited occurrence, or absence, of other species, that are normally abundant in Permian 
deposits. Thus bryozoans, brachiopods, and gasteropods are scarce, while sponges, 
corals, and echinoids are absent. On the other hand, several species of the exclusively 
marine nautiloids and ammonoids, and many pelecypods, suggest that these associa- 
tions resulted from specialized factors of environment. A thallophyte flora of three 


or four species is responsible for pseudo-pisolitic aggregates in the ollitic strata. 
W. H. 


962. Paleontology, Petroleum and the Search for Oil. J. H. Johnson. Bull. Amer. 
Ass. Petrol. Geol., July 1944, 28 (7), 902-908.—Until quite recently chief work of the 
oil-company palwontologist has been recognition and correlation of structural traps, 
but now that oil search is turning towards stratigraphical traps, his work has come to 
include exploration as well as routine development. Whatever the nature of the trap, 
whether it results from unconformity and overlap or from lenticular beds or reef 
Lt with their varied associated depositional facies, the paleontologist can 

usually interpret complexities of lithologic changes where geophiysics fails. There are 
limitations, as in the Mesozoic of the northern Rocky Mountain region, where fossils 
are so scarce and so: poorly preserved, that other methods are used, particularly 
micropetrology, electric, and gamma-ray logging. 

Suggestions for overcoming the grave problem! of the inability to find sufficient new’ 
reserves to keep pace with accelerated war-time consumption are made, and include : 
(1) thinking on a wider, bolder scale, (2) placing any emphasis on discovery, 
(3) overhauling of procedures, (4) much research, and (5) closer integration and 
co-operation of all groups. W. H. 


963. A Challenge to Geology. A. R. Denison. Bull. Amer. Ass. Petrol. Geol., a+ 
1944, 28 (7), 897-901.—See Abstract No. 922, 1944. W.H 


864. World Petroleum Reserves and Petroleum Statistics. G.C.Gester. Bull. Amer. 
Ass. Petrol. Geol., Oct. 1944, 28 (10), 1485-1505.—A statistical review of the oil pro- 
duction and reserves of the world. The United States has under half the known world 
petroleum reserves, and yet for many years has been producing approximately 65%. 
Cumulative U.S. production is 28 billion brl., against 15} billion for rest of the world, 
while proved reserves total 20 billion brl., against 31-41 billions. 

Indicated world crude-oil reserves are 51-61 billion brl., with uneven geographical 
distribution, 95% being distributed between two similar-sized areas on opposite sides 
of the world, the Persian Gulf and Caspian Basin in the Old World, and Venezuela, 
Colombia, Mexico, and the U.S. in the New World. World-wide distribution is 
mapped with reserve figures. W. H. 


865. Oligocene Stratigraphy of Southeastern United States. F. 8. MacNeil. Bull. 
Amer. Ass. Petrol. Geol., Sept. 1944, 28 (9), 1313-1354.—A preliminary account of the 
eastern Gulf Oligocene, containing a fair amount of lithological and palwontological 
detail and eight measured sections, with a useful correlation table for Mississippi, 
Alabama, and Florida. 

The author differs slightly from the Geological Survey, for he restricts the term 
“ Vicksburg group "’ to the middle part of the Olig ly, Marianna limestone 
and Byran formation. This excludes the Forest Hill sand and Red Bluff clay (Lower 
Oligocene), also the younger Chickasawhey limestone, together with its lateral equi- 
valents, the Flint River formation, and Suwanee limestone (Upper Oligocene). The 
“Upper Chickasawhey ” of previous accounts is definitely regarded to be lower 
Miocene on faunal evidence, and has therefore been renamed Paynes Hammock sand. 

W. H. 


866. Review of Exploratory Drilling in 1944. F. H. Lahee. Oil Gas J., 28.4.45, 
43 (51), 108.—4778 exploratory holes were drilled in U.S.A. in 1944, average depth 
being 4217 ft. 3843 were drilled in 1943, with an average depth of 3935 ft. 21-9% 
of the holes located on technical advice were producers; 10% of the others were 
successful. Exploratory well results in 1944 are summarized by States, and further 
tables give the basis for locating the tests, and distribution of different types of 
exploratory tests. G. D. A, 
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867. Resources and Resourcefulness. J.H.Cram. Oil Gas J., 31.3.45, 48 (47), 166; 
Oil Wkly, 2.4.45, 117 (5), 34.—U.S.A. oil- and gas-field areas cover about 26,00) 
sq- ml., about one-third giving oil. These fields have yielded 29,750 million bri. of ojj, 
and about 61 million million cu, ft. of gas. Proved reserves are estimated at 20,009 
million brl. of oil and 114 million million cu. ft. of gas. Crude oil reserve not recover. 
able at present prices and with existing production methods may be 25,000 million bri, 

Undiscovered reserves may lie below known fields, or in 1,600,000 sq. ml. outside 
present fields. Only structurally or stratigraphically well-located dry holes that haye 
been drilled through all known producing formations or through entire sedimentary 
column or to 15,000 ft. can be considered as truly significant; and only the second 
category can be taken as truly condemning. In a prospective area of about 150,000 
sq. ml., mainly in the Gulf Coast States, the sedimentary column is over 15,000 ft, 
thick, and in this area only five wells have exceeded 15,000 ft. In the area with legs 
than 15,000 ft. of sediments test wells to the basement are rare except where the 
column is less than 5000 ft. thick. In an area of 850,000 sq. ml. only 325 wells have 
reached basement in the depth range 5000-15,000 ft. ; about half of these are in a few 
Californian fields, two of which produce from the basement. 

Even if all dry holes reaching basement below 5000 ft. were well located, the truly 
condemning testing is small. Number of test wells reaching basement above 5000 ft, 
is inadequate in an area of about 600,000 sq. ml. 

There will be no nearly conclusive evidence that the end of discovery is in sight 
until well-located dry holes have been drilled through the entire sedimentary column, 
or to limits of drilling equipment, on a high percentage of the geological anomalies that 
could be traps, and on traps already producing from shallower depths. 

During past 25 years precision of geological investigations has been increased by 
use of new geological tools. Immense amounts of information have been acquired, 
and great additions are being made, but geologists have by no means exhausted all 
possibilities of making better use of this information in unravelling the geology. 
There is need of more geologists who can interpret, correlate, and reconcile all earth 
data in preparation of a single interpretation of geology of a given area. Controlled 
imagination is needed to bridge gaps in the information, Controlled imagination is 
imagination tempered by experience, knowledge, and sound reasoning. 

There is need of more wildcats in wide open spaces where geological information is 
scarce but where much-needed new provinces may be waiting to be tapped. There is 
also need for deeper drilling in producing provinces. The drill is a geological tool as 
well as a production tool, for it acquires geological information. G. D. H. 


868. Wildcat Completions and Discoveries. Anon. Oil Gas J., 31.3.45, 43 (47), 345; 
7.4.45, 43 (48), 135; 14.4.45, 48 (49), 170; 2.4.45, 48 (50), 164; 28.4.45, 48 (51), 
182; 5.5.45, 43 (52), 145; 12.5.45, 44 (1), 165; 19.5.45, 44 (2), 181; 26.5.45, 44 (3), 
193; 2.6.45, 44 (4), 129. 


U.S. Wildcat Completions and Discoveries. 
Oil. Distillate. Gas. 


Week ended : 


24th March, 1945 . 
3lst March, 1945 . 
7th April, 1945 
14th April, 1945 
21st April, 1945 
28th April, 1945 
5th May, 1945 
12th May, 1945 
19th May, 1945 
26th May, 1945 


— 
— 


Tables summarize completion results by States and districts for each week. 
G. D. H. 


$69. U.S. Reserves Gained 389,000,000 Barrels in 1944. Anon. World Petrol., April 
1945, 16 (4), 58.—A.P.I. committee on reserves estimates that new pools found 
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» 166; 511,308,000 brl. of oil in 1944, while extensions and revisions to existing fields added 
26,00) | 1,556,192,000 bri. 1944 production is estimated at 1,678,421,000 br. At end of 
of oil, an total reserves were 20,453,231,000 bri. 

20,000 Texas added 747,790,000 brl. to reserves, Mississippi discoveries accounted for 
cover 179,533,000 brl., Louisiana discoveries 112,055,000 bri., California 76,925,000 bri., and 


Texas 58,103,000 bri. Texas has 55-6% of the reserves and, together with California, 
Louisiana, Oklahoma, Kansas, Wyoming, and New Mexico, accounts for 90% of total 


: have reserve. Tables give estimated reserves by States at end of 1943 and 1944 with 
ntary make-up of the changes. Similar yearly data are presented for U.S.A. as a whole 
econd from 1936. G. D. H. 
0,000 

00 ft, $70. Arkansas is Proving Ground for Many New Practices over Past Eight Years. 
h legs K. B. Barnes. Oil Gas J., 21.4.45, 483 (50), 102.—An impressive amount of oil, con- 
© the densate, and gas reserves has been found in the Lower Cretaceous and Jurassic of the 
have four southernmost counties of Arkansas. During the past eight years about 325,000,000 
8 few bri. of reserves has been proved. 

El Dorado pool was found in 1920 and has produced 49,346,784 bri. from the 
truly Nacatoch (Upper Cretaceous). In 1922 Smackover was opened, also in Upper Cre- 
00 ft, taceous. It has produced 402,638,352 bri. Ten other pools, mainly in Upper 

Cretaceous, were developed up to 1937. Starting in 1937, the Cotton Valley and 
sight Smackover pays have provided the pays of newer discoveries. 
umn, In southern Arkansas the Lower Cretaceous and Jurassic dip south and southwest, 
3 that with local uplifts on the general monocline. Most uplifts have been located by 
seismograph. Formations are near-shore shallow-water deposits. Magnolia and 
d by Midway are main Smackover limestone pools, while principal Cotton Valley sand 
ired, production is at Schuler, Dorcheat-Macedonia, and New London. 
d all Gas-cap injection has been carried out at Schuler, where prior to this treatment 
logy. declined 1950 Ib. /sq. in. for a production of 19,000,000 brl., but in 1944 under 
arth this treatment the pressure fell only 4 Ib./sq. in. for a production of 3,567,489 bri. 
olled Under gas return the recovery is expected to be 54,000,000 bri., 20,000,000 brl. more 
on is than expectation under primary production methods. 

At Midway pressure has been maintained by fresh-water injection. Without injec- 
on is tion recovery was expected to be 28,000,000 brl., but with injection it may be 67,000,000 
re is bri. All Smackover lime-pools show edge-water advance, although there is no known 
ol as outcrop of this formation, Water injection is to take place at Magnolia also. 

H, ‘Data are tabulated concerning subsurface conditions, reservoir character, and 
performance for Arkansas fields, and computed water influxes are given for Smackover 
ae limestone pools. Pressure-production data are shown for several pools. G. D. H. 
(3) ff 871. Moorefield Formation and Ruddell Shale, Batesville District, Arkansas. 
M. Gordon, Jr. Bull. Amer. Ass. Petrol. Geol., Nov. 1944, 28 (11), 1626-1634.—In the 
-—- §§ Batesville district there is a considerable sequence of black calcareous shale, limestone, : 
8. and fissile clay shale, ovérlying Boone formation and underlying Batesville Sandstone. 
aah Originally this constituted the Moorefield formation, the calcareous members being 
l. called the Spring Creek Limestone. It is now proposed to restrict the name Moorefield 
nm formation to the lower calcareous member, and to call the upper clay member the 
Ruddell shale. 
Moorefield formation is locally very fossiliferous, and is equivalent to the British 
PI (G1) or Goniatites crenistria zone. Although there is no direct evidence, it may be 
the same age as the St. Louis limestone. Ruddell shale is rather sparsely fossiliferous, 
but locally, individuals are abundant, though species are few. Together with overlying 
Batesville sandstone it can be correlated with the British P2 (G2) or Goniatites striatus 
zone. Tentatively the Ruddell shale is correlated with Ste. Genevieve limestone of 
the Mississippi valley. W. H. 
— 872. Tumey Sandstone (Tertiary), Fresno County, California. J. Zimmerman, Jr. 
Bull. Amer. Ass. Petrol. Geol., July 1944, 28 (7), 953-976.—After a brief historical 
I. review, the author gives a lithological and palxontological description of the Kreyen- 
hagen formation, with particular reference to the Tumey Sandstone. This sandstone 
pril occurs as a large lens in the shale of the lower and upper Kreyenhagen formation. Its 
und contact with the upper Kreyenhagen shale is gradational, and therefore conformable, 
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but its basal relations are not so simple. Some geologists favour an unconformity, 
because of the uneven junction and presence of a conglomerate near the base of the 
sandstone, but nevertheless there are several features that militate against this. For 
instance, in some places junction is gradational, and what might be considered as an 
angular unconformity may be explained as sandstone dykes. 

The sandstone is considered to be a deposit formed in a narrow strait connecting the 
open sea with a large inland body of water, analogous to the present Golden Gate, 
Heavy and light mineral examination suggests that source is in the Sierra Nevada, 
while rainfall must heve been plentiful to have supplied the necessary river trang. 
portation of the coarse detritus. Biological evidence favours marine deposition in the 
neritic zone, during Refugian time (Eocene-Oligocene). W. H. 


873. Regional Subsurface Stratigraphy and Structure of Florida and Southern Georgia, 
P. L. Applin and E. R. Applin. Bull. Amer. Ass. Petrol. Geol., Dec. 1944, 28 (12), 
1673—1753.—See Abstract No. 857, 1944. W. H. 


874. Middle Devonian Subsurface Formations in Illinois. A. 8. Warthin, Jr., and 
G. A. Cooper. Bull. Amer. Ass. Petrol Geol., Oct. 1944, 28 (10), 1519-1527.—Sub. 
surface Middle Devonian in Illinois is correlated and illustrated by 14 well log sections, 
Grand Tower limestone and Dutch Creek sandstone are together considered the 
equivalent of the Geneva dolomite. Limestones of Hamilton age are only equivalent 
to part of the New York State Hamilton formations, for the Moscow and upper part 
_ of the Ludlowville is absent. The Alto formation is thought to be post-Hamilton in, 
id and partly equivalent to, but chiefly younger than, the Cedar Valley Ss in 
inois. 


875. Structure of South Louisiana Deep-Seated Domes. W.E. Wallace. Bull. Amer. 
Ass. Petrol. Geol., Sept. 1944, 28 (9), 1249-1312.—All the structures mentioned lie 
within a 75 ml. wide coastal belt, and are part of the north flank of the Gulf Coast 
geosyncline. They occur at varying depths, but particular reference is made to deep. 
seated domes in which salt has not been reached. Examples are cited from 14 oilfields, 
and each is fully illustrated with a structional map and electric log sections. 

The domes are seen to contain one or more normal faults with dips ranging from 
45° to 63°, and throws up to more than 900 ft. These faults characteristically form 
grabens, and probably in every case a graben overlies a salt plug. In a few cases, how- 
ever, strikes and dips are all similar, giving an offset dome, but further exploration 
will probably reveal other faults with opposing dips, to complete a 

Deep-seated domes are the direct result of the upward movement of a salt plug. At 
first gentle doming occurs, and then, with continued uprise of the plug, faults are 
developed in a definite sequence. 

Present distribution of oil and gas has a two-fold cause, related to the various stages 
of formation of the dome, and general location of oil and gas depends on position of 

- original gentle dome, while specific location is dependent on segmentation of the dome 
by faulting. . ° W. H. 


876. Mississippi Drilling Activity at New High with 80 Rigs now Running in State. 
N. Williams. Oil Gas J., 21.4.45, 43 (50), 92.—80 rigs are now running in Mississippi, 
30 being in so far unproductive areas scattered over 22 counties. 200 wells were 
drilled in 1944; 85 have been completed this year, 45 being producers. 18 fields 
have been discovered, including 3 dry gas areas. There are 26 shallow and medium- 
depth piercement-type salt domes. Geophysics has indicated the presence of further 
salt domes. Although almost all the present fields are believed to be associated with 
salt domes, only one of the known domes (Bruinsburg, Claiborne County) has so far 
proved productive. - This gives gas, while others have had oil and gas showings, but 
no extensive drilling has been done round them. 

Excepting Amory, all known fields and domes are in a belt extending across the 
central and southern part of the State. All but two fields and two salt domes have 
been discovered since 1939, and 13 fields and 18 domes have been found in the last two 
years. Most of the fields which have been appreciably developed show highly complex 
faulting. Producing horizons generally contain numerous thin, irregular stringers 
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of sand. Drill-stem testing is most important. Core and electrical log evidence is 
frequently misleading. 

Tinsley appears to be the largest field so far developed. It has produced 77,000,000 
bri. and has an estimated remaining reserve of 35,000,000-40,000,000 bri. A deep 
test is now being drilled at Tinsley. The Pickens field also is drilled up in its present 

ucing sands. Its ultimate recovery is expected to be about 16,000,000 bri. 
Cranfield, Heidelburg, and Eucutta are the only other fields which have been appre- 
ciably developed. Cranfield seems to be the most important from point of view of 
productivity. The other two are of relatively large areal extent, but wells are com- 
paratively small and give low-gravity oil under low pressure conditions. Gas-con- 
densate production has been found in several areas (Cranfield, Gwinville, Baxterville, 
Carthage, Hub, Soso). 

The fields are listed, with discovery date, producing formation, depth, number of 
wells, and cumulative production. A map shows fields and salt domes. G. D. H. 


$77. Electrical Logging Widely Employed in Rocky Mountain Exploratory Tests. 
C.J. Deegan. Oil Gas J., 7.4.45, 43 (48), 60.—Nearly all wells now drilled in Rocky 
Mountain area are electrically logged for purposes of correlation and interpretation of 
fluid content. Log patterns are unusual, due to fresh formation waters, low perme- 
ability, and rapid lithological changes. The first feature leads to small self-potentials 
unless mud water is very fresh. On the other hand, fresh water in formations often 
gives high resistivities, and low porosity leads to very large resistivities, especially in 
the Palwozoic beds. Thus producing formations give a lower resistivity than adjacent 
low-porosity beds. Computational methods have been developed for evaluating water- 
saturation of the beds, and such methods are widely used. 

Low permeabilities give comparatively high water-saturations, even in producing 
horizons, and thus there may be no sharp line of demarcation between oil- and water- 
bearing zones. Low permeability and heavy oils give fairly thick oil-water transition 
zones from which wells produce both oil and water, for a water shut-off is impossible. 

Some geologists maintain that the present tectonic pidture is largely post-Cretaceous 
development ; only by going back to the major positives of Palwozoic time can the 
general pattern of favourable structures be discerned. Structures formed in shelf area 
of relatively shallow Paleozoic seas could contain Palwozoic oil. It is also claimed 
that chances of finding Jurassic, Cretaceous, and possibly Tertiary oil are much better 
in structures formed in Palwozoic times, 

A map shows the major Paleozoic positive areas, and shelf areas. G. D. H. 


878. Anahuac Formation. A.C. Ellisor. Bull. Amer. Ass. Petrol. Geol., Sept. 1944, 
28 (9), 1355-1375.—Subsurface Middle Oligocene of Texas, consisting of three zones, 
Discorbis, Heterostegina, and Marginula, has now been designated as the Anahuac 
formation, Diagnostic foraminifera of the Anahuac are listed and illustrated by 
seven full-page plates. ; 

History of the elucidation of the stratigraphy is discussed, beginning with the first 
finding of characteristic fossils in 1921. Emphasis is laid on various interpretations 
of palwontological evidence with reference to lateral correlations. A short lithological 
description is supported by an electric log of the type section, and a vertical section 
across Texas. W. H. 


879. Brackish and Non-Marine Miocene in Texas. H. B. Stenzel, F, E. Turner, and 
C. J. Hesse. Bull. Amer. Ass, Petrol. Geol., July 1944, 28 (7), 977—1011.—Subsurface 
zone of Potamides matsoni reaches the surface near Burkeville, Newton County, 
Texas, and here fossil assemblage is of great interest. In addition to zonal fossil and 
several other invertebrates, there are also vertebrate remains, which include beaver, 
camel, horse, and rhinoceros. Thus it is possible to correlate both surface and sub- 
surface strata, and moreover to determine their age as undoubted Miocene. 

As the beds are characteristically highly irregular or lenticular, it is not possible to 
trace any one bed throughout all exposures. Their lithology is described, and illu- 
strated with several measured sections. Essentially they consist of light-coloured, 
greenish-grey shales and silts, with thin layers of roundish calcareous concretions, and 
occasional layers of conglomerates, apparently derived from earlier formed con- 
cretionary clay beds. Much rarer, however, are some large, flat, calcareous nodules, 
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and although mostly unfossiliferous, they have yielded vertebrate remains. At one 
locality the silts, which are frequently cross-bedded, show evidence of subaqueous 
slipping during Miocene times. 

A detailed study is then made of the mixed assemblage of fossils. Together with 
lithological evidence, it is concluded that the beds were deposited near the mouth of q 
river system, emptying into a brackish-water lagoon, along the Miocene coast of Texas, 

W. 


880. Salt Diffusion in Woodbine Sand Waters, East Texas. ©. W. Horton. Buli, 
Amer. Ass. Petrol. Geol., Nov. 1944, 28 (11), 1635-1641.—A mathematical treatment of 
the problem with results stated simply in words and illustrated with an isosalinity 
contour map of the area. It appears that salt distribution in Woodbine sand waters 
west of Mexia fault-zone may be explained by diffusion, if effective coefficient of 
diffusion is 250-300 times its normal value. Elsewhere in this formation convection 
currents have been demonstrated, and in this case their presence would explain the 
greatly increased rate of distribution. Although water analysis data are scanty, it 
appears that the Boggy Creek salt-dome figures can be explained on the basis of 
diffusion from a cylindrical source. W. iH. 


881. Upper Permian Ochoa Series of Delaware Basin, West Texas, and Southeastern 
New Mexico. J. E. Adams. Bull. Amer. Ass. Petrol. Geol., Nov. 1944, 28 (11), 
1596-1625.—Permian rocks of the Delaware basin and its bordering uplifts have been 
selected as the standard section for North America. The system is divided into four 
series—namely, Wolfcamp, Leonard, Guadalupe, and Ochoa. The Ochoa contrasts 
strongly with the others in being very poorly exposed, and practically non-fossili- 
ferous, in consequence of which it has been inadequately described. For these reasons 
the subsurface section has been taken as the type, and this paper gives a comprehensive 
account of available information, illustrated with diagrammatic sections. 

Early Ochoa sediments are limited to the Delaware basin depression, but later beds 
are more widespread and rest unconformably on the Guadalupe. Consisting of 
light-coloured evaporites, they contrast strongly with the marine sands, dark shales, 
and limestones of the underlying series, and constitute the most easily recognized 
stratigraphic break in the Permian section. 

The series is divisible into four formations: Castile, Salado, Rustler, and Dewey 
Lake. Fletcher anhydrite is taken as basal member of Salado, and so restricts Castile 
to the Delaware basin, but unfortunately this dividing horizon cannot everywhere 
be recognized. 

Castile has an average thickness of 1500-1850 ft., being mainly composed of calcite- 
banded anhydrite, salt, and limestone, but no potash salts have been recorded. The 
characteristic calcite-banded anhydrite shows many variations in nature of banding, 
and these are discussed with consideration of their origin. As in all other Permian 
formations of the area, the calcium sulphate of outcrops and of subsurface sections to 
a depth of about 500 ft. tends to be gypsum, while in deeper beds it is almost everywhere 
anhydrite. 

Salado is a thick formation that follows unconformably, accompanied by marked 
changes in distribution and lithology. In spite of these differences, it is often a matter 
of difficulty to determine its base. Salt is more abundant than gypsum, while potash 
minerals increase towards the top. Red and grey sands and silts are encountered in 
many parts of the Salado, but one sandstone, called the Vaca Triste, is a useful strati- 
graphical marker. Outside the salt areas, dolomite becomes more prominent, and 
some beds can be correlated from well to well. 

Rustler, which consists largely of evaporites, was laid down after a period of uplift 
and erosion. Oldest deposits are clastics, consisting of coarse siliceous conglomerates, 
coarse grey sandstones, coarse dolomite conglomerates, and bedded grey and buff 
dolomite. Along the southwestern limits of Rustler area, the lower anhydrites grade 
into dolomites and the dolomites into limestones, while towards the northeast edge of 
the basin much of the anhydrite grades into salt. Unlike Salado, the Rustler crops 
out over widely scattered areas, and a measured section is given for a locality east of 
Pocos River. 


Contact of Rustler and overlying Dewey Lake appears to be conformable. Its 


redbeds, which reach a maximum thickness of about 350 ft., contrast strongly with 
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underlying Ochoa evaporites. They are distinguished from overlying Trias by such 
characters as their less red colour, small gypsum content, and rather greater 


compactness. 
Origin of the various evaporites in the Ochoa series is discussed. W. H. 


82. Como Bluff Anticline, Albany and Carbon Counties, Wyoming. Robert O. Dunbar. 
Bull. Amer. Ass. Petrol, Geol., 1944, 28, 1196-1216.—Como Bluff anticline is a west- 
ward-plunging transverse fold in central part of Laramie basin. It is strongly asym- 
metric, being formed by an approximate northwest-southeast compression, and is 
faulted on its steep northern flank by the North Como thrust. 

Stratigraphy of the Laramie basin is discussed with an accompanying map and two 
sections of the anticline, Strata exposed range from Chugwater formation (Permian) 
to Frontier formation (Cretaceous) ; of these Morrison formation is the most interesting, 
as it has yielded many reptilian remains. W. H. 


$83. Cretaceous Formations of Central America and Mexico. Ralph W. Imlay. Bull. 
Amer. Ass. Petrol. Geol., 1944, 28, 1077-1195.—Correlates existing knowledge concern- 
ing the Cretaceous of Central America and Mexico, with addition of straigraphy of 
Santa Elena area of E. Chihuahua, which is described for the first time. It emphasizes 

ial rather than time relations, treating much of the information in sections under 
locality headings. Nevertheless there is a clear summary of stratigraphy of the area 
as a unit, illustrated by several palewogeographical maps, and a bibliography with over 
150 references. 

Geology of the Santa Elena area is illustrated by a horizontal section representing 
11,063 ft. of strata. It is noteworthy for tremendous thickness of the late Coumache, 
and for considerable lithological differences from the section in Sierra de Mojado only 
50 ml. south, W. H. 


884. Tupungato Oil Field, Mendoza, Argentina. H. L. Baldwin. Bull. Amer. Ass. 
Petrol. Geol., Oct. 1944, 28 (10), 1455-1484.—First well on Tupungato oilfield was 
begun in 1934 and struck oil in a sand at 250 metres. 17 wells were later drilled to 
depths between 400 and 550 metres, nearly all of which found oil with strong flows of 
salt water at varying stratigraphical levels. To the middle of 1941, 63,000 bri. had 
been produced. Oil was similar to that of the Cacheuta field, with an average sp. gr. 
of 0-88 (29-5° A.P.I.), and a very high viscosity at average atmospheric pressure. 

It was soon recognized that the chief prospects lay in possibilities of deeper produc- 
tion from sands of the Potrerillos formation. After several technical boring difficulties 
had been overcome, the discovery well of the Victor zone of Upper Triassic age was 
completed in 1938 at a depth of 1796 metres, This zone gave a peak production of 
9400 brl. per day in Oct. 1941 from 17 wells. By Aug. 1942 26 wells had been drilled 
to this zone, of which 24 were productive. 

Stratigraphy is exemplified by a small-scale geological map, together with a correla- 
tion table of pre-Tertiary sections of 6 oilfields in northern Mendoza. Q 
deposits, which include loess, rest with a marked angular unconformity of great 
magnitude on Tertiary deposits. These latter, which possibly include some Pleisto- 
cene, reach a thickness of at least 3000 metres, and are characterized by very poor 
sorting and stratification. Conglomerates containing pebbles and boulders of earlier 
Tertiary andesites are common, as well as a large percentage of tuffs, ashes, and 
lapilli, A number of unconformities have been reported, but their nature is not 
always clear. 

Below the Tertiary is a second great unconformity, for the next system is the Trias, 
or possibly early Jurassic. Trias lithology is varied, and includes a red conglomerate, 
base of which is a useful marker, sandstones, bituminous shales, and a variety of 
volcanic material. 

Of particular interest is the oil-producing Dark Victor, which consists of about 
300 metres of highly altered and intensely fractured tuffs with interbedded shales. 
Potrerillos sandstones, although of low average permeability due to their tuffaceous 
character, have produced some oil, but their importance has not yet been definitely 
—— Existence of other oil-bearing formations at greater depths is considered 
possible. { 

Principal tectonic features of the region are low-angle thrust faults, undoubtedly 
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formed by compressive stresses from the west during late Tertiary or early Quaternary, 
Two major lines of folding are present, and the Tupungato field is located on the more 
westerly. Structure of the Tupungato field is discussed with several contoured maps 
and a cross section, and is shown to be a closed dome with a faulted west flank. 


885.* Northern Ecuador Wildcat Abandoned at 5118 Feet. Anon. Oil Wkly, 9.4.45, 
’ 117 (6), 82.—Camarones | wildcat southwest of Esmeraldas was abandoned at 5118 ft, 
No shows were encountered. G. D. H. 


886.* Colombian Firm has Three Tests Under Way in Barco. Anon. Oil Wkly, 
26.3.45, 117 (4), 62.—Two Cretaceous wells have been drilled in the Tibu field, 1 on 
the Socuavo structure and 1 on.the Tres Bocas structure. Both blew in as distillate 
producers and are shut in. All commercial production at Tibu so far is from the 
Eocene. A more conclusive test of the Cretaceous is under way. G. D. H. 


887.* Shell Mara Strike Revives Interest in Northwestern Zulia, Venezuela. Anon. 
Oil Wkly, 23.4.45, 117 (8), 82.—In March 1945 a wildcat was successfully completed 
23 ml. north of the La Paz field, District of Mara, Zulia. Output of 28-gravity oil is 
said to be about 10,000 bri./day. This is classed as a major strike and is first important 
discovery since the La Paz and Concepcion fields were opened in 1925. Production is 
from Cretaceous, which rises to the west, and may be the source of many seeps and 
asphalt lakes which inspired early exploration in western Mara. 6 km. to the south- 


888.* Brazil's Oil. V. Oppenheim. Oil Wkly, 9.4.45, 117 (6), 60.—Brazil’s oil con- 
sumption is about 10,000,000 brl./year. 

The greater part of Brazil comprises an old shield covered by mainly flat-lying or 
metamorphosed sediments of early Palwozoic to Mesozoic age. There are 4 prospective 
oil-bearing areas. The Parana basin lies west of the shield and is the eastern extension 
of the great Chaco depression. It contains Permo-Triassic sediments. There are 
patches of continental Tertiary in the west. Beneath the Permian or Permo-Carboni- 
ferous there are areas of Lower Devonian sandstones and shales. Generally the 
sediments of the Parana basin are continental. There are many igneous intrusions 
and flows. The basin is extensively faulted. There are numerous outcrops of the 
highly bituminous Iraty shales, and the Triassic Botucatu sandstones are oil-impreg- 
nated, but no active oil-seep is known in southern Brazil. Oil-shows found in borings 
originated in the Iraty formation. As a whole the conditions are not favourable. 

The coastal strip of sediments from Victoria to Maranao are mostly continental 
Tertiary and Cretaceous deposits. The strip is narrow, and flat-lying on the edge of 
the shield. Sedimentary cover is thicker and wider in the Bahia and Alagoas basins, 
where seeps and oil-shales are known. Bahia basin has Tertiary beds resting on 
Cretaceous. At least 8000 ft. of beds occur, the Tertiary being continental, and 
Cretaceous mostly marine. A non-commercial accumulation of heavy paraffinic oil 
was found near Bahia in 1939. Up to middle of 1944 about 60 wells were drilled in the 
basin, and 16 produce small amounts of oil. Prospects do not seem very favourable. 
Oil-shales occur in Alagoas area, probably in Eocene rocks. Oil-shows have been found 


in borings. 

In the Lower Amazon basin borings not exceeding 500 ft. in depth have been made, 
and traces of oil and gas have been found. Formations drilled were Lower Devonian 
shales and limestones. 

In the Upper Amazon basin and Acre there is a blanket of Upper Tertiary and 

formations. Drilling or geophysical work will be needed to determine 

depth of the basin. Some borings have been made in unsuitable localities. It is 

apparent that the Andean folding has affected the western edge of the Acre Territory 
and may have created favourable structures. Further field work is needed. = 
G. D. H. 


889.* Haitian and Dominican Tests are Abandoned. Anon. Oil Wkly, 9.4.45, 
117 (6), 82.—Commendador wildcat of the Dominican Republic has been abandoned 
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and second Maissade test, 30 ml. northeast of Port au Prince Haiti, is to be 
abandoned. G. D. H. 


990.* Oilfields in Great Britain. G. M. Lees. Nature, 1945, 155, 567.—During the 
Jast ten years intensive geological and geophysical prospecting by d’Arcy Exploration 
Co. has yielded over 300,000 tons of good-quality crude oil. Structure and location 
of the British fields are described.’ Drilling of nearly 100 exploration borings and use 
of seismic arc surveys have also revealed substantial coal-seams and deposits of potash 
salts in certain areas. Rural spoliation has been negligible. 8. J. L. 


991.* Russian Turkestan has New Gas-distillate Field. Anon. Oil Wkly, 23.4.45, 
117 (8), 82.—At Palvan Tash, near Tashkent, a new gas-distillate field has been 
discovered. Production is from a Triassic pay corresponding with that which pro- 
duced but was abandoned at Wu Su, Sinkiang Province, China. 130 ml. east of 
Tashkent a similar high-gravity field was opened at Andijan in 1942, and now has - 
12 producing wells, G. D, H. 


992.* Second Producer Complete in Punjab, India, Field. Anon. Oil Wkly, 23.4.45, 
117 (8), 82.—A second well has been completed in the Joya Mair field. Both wells are 
shut in pending special arrangements being made for refining the heavy black oil. 

G. D. H. 


$93. Principal Sedimentary Basins in the East Indies. E.W.Beltz. Bull. Amer. Ass. 
Petrol. Geol., Oct. 1944, 28 (10), 1440-1454.—Interpretation of the general geology of 
the East Indies to aid oil discovery is not easy because of large gaps in areal geology 
between the islands. To some extent the problem is simplified because the oil possi- 

bilities lie almost entirely in the Tertiary. 

A number of islands, particularly those along the island arc, are geoanticlines with 
exposed cores of pre-Tertiary rocks, and are flanked by Tertiary geosynclines. Tertiary 
is nearly everywhere unconformable on older rocks, with basal strata ranging in age 
from Eocene to Pliocene. Locally the succession is almost complete, and reaches a 
thickness of 10,000-12,000 metres, but where only Miocene and Pliocene are present it 
is reduced to between 5000 and 9000 metres. 

Geosynclines reached their greatest extent in late Oligocene and lower Miocene, 
when marine sedimentation was widespread, but in upper Miocene times gentle warping 
and erosion affected some areas, and in other areas there was an intermingling of 
marine, brackish-water, and fresh-water deposits. In Pliocene times the geosynclines 
were broken into a number of local basins in which, over much of Sumatra, Borneo, 
New Guinea, and part of Java, terrestrial sedimentation was predominant, while 
elsewhere marine sediments, including foraminiferal marls and clays, with some lime- 
stones, were laid down. A late Pliocene orogeny then affected some areas, but was 
followed by a late Pleistocene transgression, especially around the old landmasses of 
Asia and Australia. 

Oil production in the East Indies to 1940 totalled nearly 1 billion brl., and is tabulated 
with age of producing formations, Most likely and more accessible structures in the 
Miocene and Pliocene have been tested, except in New Guinea, and remaining struc- 
tural prospects lie in less attractive, complicated structures. In Borneo the Eocene 
yielded over 30,000 bri. in 1939, so all areas where this system is within easy reach of 
the drill should be explored. The Triassic of Timor and Boeton and Cretaceous of 
New Guinea have some oil indications, but this is only of subordinate interest at 
present. 

Stratigraphic traps are present, Particularly at the sub-Tertiary unconformity, but 
they have received attention only in Sumatra and Borneo. W. H. 


Outline of Chinese . J.M. Weller. Bull. Amer. Ass. Petrol. Geol., Oct. 
1944, 28 (10), 1417—1429.—See Abstract No. 924, 1944. W. H. 


895. Petroleum Possibilities of Red Basin of Szechuan Province, China. J. M. Weller. 
Bull. Amer. Ass. Petrol. Geol., Oct. 1944, 28 (10), 1430-1439.—See Abstract 927, 
1944, W. H. 
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Geophysics and Geochenrical Prospecting. 


896. Radioactivity and Petroleum Genesis. C. W. Sheppard. Bull. Amer. Ags, 
Petrol. Geol., July 1944, 28 (7), 924-952.—Consideration of source materials, their 
deposition and later environment, leads to a discussion of thermodynamics and 
kinetic aspects of possible formation of petroleum through the agency of radioactive 
radiations, especially the alpha-particles. It is coneluded that it is not possible to say 
to what extent radioactive processes are significant in petroleum genesis, but it is clear 
that several branches of science are involved simultaneously, as is the case in all 
natural processes. W. HL 


897.* How to Judge Geophysical Methods. W.M. Rust. Oil Wkly, 9.4.45, 117 (6), 
56; Oil Gas J., 7.4.45, 48 (48), 62.—Geophysical methods must involve physical 
measurements of some property of the earth, and measurements must give reproducible 
results. The methods must be able to compete, on the basis of economics, with existing 
techniques. They must have a significant relation to the occurrence of oil, and must 
have a teachable mode of interpretation. 

The physical property used should be identifiable, or at least should be capable of 
giving data in accordance with some definite manipulative technique. Repeatable 
secondary data should be obtained from reproducible primary data by straightforward 
means with a minimum of personal judgment. For a new method to be acceptable it 
is not necessary that it should make all existing methods obsolete. Suitable tests are 
needed for evaluating the matter of significant relationship to oil occurrence. These 
may at times be difficult and expensive. Because of limitations of present methods, 
a@ new method could prove very useful and yet have a fairly high ratio of failures, 
A new method which gave one discovery among five wildcats would be a serious 
competitor of the seismograph. 

It should be possible for a trained interpreter to derive from the primary data 
information which is usable in the search for oil, and the process used in this derivation 
must be one which may require intelligence, experience, and judgment, but not 
guesses or arbitrary choices. Two skilled interpreters should usually arrive at very 
similar answers. G. D. H. 


898. Geophysics Looks Forward. R. D. Wyckoff. Bull. Amer. Ass. 7, Geol., 
July 1944, 28 (7), 909-918.—See Abstract No. 861, 1944. W. H. 


899.* Geophysical Prospecting Increased 30% in 1944. C. A. Heiland. World 
Petroleum, March 1945, 16 (6), 46.—During 1944 the average number of geophysical 
oil prospecting crews in the field in U.S.A. was 451, 111 more than in 1943. Seismic 
operations represented 67% of total, and gravimeter 28%. Seismic work was 18-5%, 
above 1943 average, and gravimeter operations 73% above. Electrical logging 
operations have risen from about 12,000 in 1941 to 15,600 in 1944. Total expenditure 
on geophysical work and electrical logging in 1944 may have been $40,000,000, 28%, 
more than in 1943. 

About 55% of geophysical activity was in Texas, Louisiana, Mississippi, Alabama, 
and Arkansas. A number of 1943 discoveries in which geophysics played a part are 
mentioned, with brief comments. During 1944 Canadian geophysical activity was 
mainly in Alberta and Saskatchewan, and activities in South America —— 

. D. H. 


900. Expansion of Foreign Exploration Calls for More Geophysical Activity, 8. E. G. & 
Told. Anon. Oil Gas J., 14.4.45, 43 (49), 94.—65 geophysical crews were 

foreign operations in last quarter of 1944. A 50% increase is expected in 1945. 94°, 
of the foreign geophysical crews operated i in the Western Hemisphere in 1944, and. a 
similar proportion is expected in 1945. Two-thirds of the parties will be in the 
Caribbean area. A table summarizes the foreign geophysical operations by areas and 
methods, and gives estimates for 1945. G. D. H. 


Drilling. 


901.* Synthetic Rubber’s Contribution to Oil-Field Operations. F. M. Andrews. 
Oil Wkly, 26.3.45, 117 (4), 33.—Use of synthetic rubber in drilling for, and producing 
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is discussed and illustrated. 


902. Portable Drilling Unit is Developed for Slim Holes in Exploration Work. Anon. 
Oil Gas J., 14.4.45, 43 (49), 108.—A portable rig, specially designed, with a total 
ight of about 800 lb. which can be assembled in 30 min. by a crew of 4, and dis- 


weig 
mantled in 20 min., is described. It is used for drilling exploratory and shot holes. 
A. H. N. 


903. Casing Shoe is Designed to Protect Open Pay-Zone. K.M. Fagin. Petrol Engr., 
April 1945, 16 (7), 93-94.—A new casing-shoe design is described. Its purpose is to 
assure Maximum initial and ultimate oil and gas production by preventing accidental 
soning: off of saturated strata when cementing the production string. It combines 
drillable guide and float-valve assembly with a double rubber full-hole 
soaker. A bridging ball is used to expand the packer and open upper side ports that 
direct cement flow outward and upward around casing. When set against firm 
formation, the packer is designed to prevent any cement from entering or sheathing 
any permeable layers of the pay-zone that were drilled and left exposed below the shoe. 
Thus, employment of this device is intended to provide mechanical insurance that 
cement will not interfere with successful completion of new oil and gas wells. Lower 
part of shoe contains a regular bakelite guide and back pressure-valve. Above, on the 
outside, are two packer rubbers separated by a sliding steel wedge-ring. Immediately 
above are four keyhole-shaped slots in the shoe. These are covered internally with a 
bakelite sliding sleeve-type valve consisting of an inverted valve seat fastened with 
shear pins to a sliding metal outer sleeve resting on top of the packer rubber, Fluid 
cannot pass through these four keyhole-shaped ports so long as the sleeve valve remains 
pinned in original position. Rubber gaskets are inserted in the bakelite sleeve to 
prevent mud or cement from by-passing the sleeve. A slip-type lock inside the upper 
steel sleeve prevents it from sliding back up, partly closing the ports and relaxing the 
rubber packing, after the packers have once been set. Bakelite valve sleeve has a 
seat for the bridging ball, which is dropped or pumped in from derrick floor when the 


shoe is in position to be set at casing point. Setting and use of the shoe are described. 
A. H.N. 


904.* Coring with Cable Tools. P.V.McGivern. Oil Wkly, 16.4.45, 117 (7), 40.—The 
need for cable-tool coring is explained. To obtain maximum and satisfactory 
results, the barrel must be run in on a wire line with a stiff socket. Should only a 
swivel socket be available, it should be locked to make it stiff. This may be done by 
inserting a short piece of hard wood in the joint between the pin of the jars and the 
socket mandrel before the joint is made up. The piece should be long enough to 
prevent the swivel mandrel from working. Use of a “ cracker ” will seldom result in 
any recovery. Jars should be regular drilling jars, not fishing-jars, and should be 
run between the socket and stem, or sinker. A stem ordinarily used in the size hole 
being drilled should be used, for as much steel as would normally be used in drilling 
is preferable to less weight. The barrel itself should be screwed into the stem and 
should be,inspected carefully and washed out after each run, to insure valves being in 
proper working order. Stroke of the barrel is limited to approximately 5} ft. 

Since the barrel depends on the fluid-actuated valves for its proper operation, it is 
necessary to keep it submerged in the drilling fluid at all times, necessitating carrying 
at least 35 ft. of fluid—either oil, water, or drilling mud of light weight—in the hole 
while coring. Speed with which the barrel may be run varies with amount of fluid in 
the hole, its density, and formation being cored. Speed should be such as will allow 
the barrel to drop freely and travel the full stroke. This can usually be done by run- 
ning from 28 to 35 strokes/min. with a fairly slack line. Too tight a line will cause the 
barrel to lift the core tube off bottom each time, breaking the core. Core tube or 
inner tube should never leave bottom while the core is being taken. Since capacity 
of the tube is approximately 6 ft., it is advisable to run a sand pump or bailer after 
each run, to obviate the tube being partly filled with cavings and cuttings on the next 
run. If formation is one that quickly wears drill shoes out of gauge, it is a good idea 
to round ream the hole frequently. In any event a new drill shoe should not be run 


before reaming, as it is very apt to stick. re =~ 
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905. World’s Longest String of 7-in. Casing is Set in Gulf Coast Well. E. H. Short, Jr, 
Oil Gas J., 14.4.45, 43 (49), 113.—Operations and precautions taken in cementing more 
than 2} miles of 7-in. casing with 1000 sacks of cement are briefly described. 


A. H.N. 


906. Oil-Well Casing Failures. R. J. Kettenburg and F. R. Schmieder. Oil Gas J., 
14.4.45, 43 (49), 116. (Paper Presented before American Petroleum Institute. }—Caste 
of failure are discussed in detail in an attempt to analyze the causes and mechanisms 
of casing failure. Casing testing is discussed. A. H.N, 
907. Texas Regains Depth Record. Anon. Petrol Engr., April 1945, 16 (7), 192.— 
For at least the fourth time in history, the State of Texas can claim title to the deepest 
well in the world. Phillips Petroleum Co,’s. Fannie Schoeppe No. 3, near Millican 
in Brazos County, Texas, is reported to be about 400 ft. deeper than the Standard of 
California’s K-C-L 20-13 well in Kern County, California, which reached 16,246 ft, 
in Dec. 1944. A. H.N, 


908.* Diesel Power Oil Drilling in California. Anon. Oil Wkly, 9.4.45, 117 (6), 
50-51.—Use of two 6-cyl. diesel engines in a heavy-duty rig, where the engines can 
be either compounded or operated singly, is described. Some details of engines, fuel 
system, draw-works, and controls are given. Engines are completely enclosed with 
dustproof and oil-tight covers. Working parts are accessible, as covers can be removed 
from large frame openings to permit easy inspection and adjustment. Parts normally 
requiring service are light enough in weight to permit easy handling by one man, and 
conventional design makes the service of a skilled diesel engineer unnecessary. Hp. 
ratings are reportedly conservative, and permit a large overload capacity for taiapornty 
emergencies and for quickly starting out of the hole with a long ta a load. 

A. 


909. Precautions in Drilling Control Aid Deep Development at Cranfield. N. Williams. 
Oil Gas J., 14.4.45, 43 (49), 102-105.—Deals mainly with practices followed by Cali- 
fornia Co., in Mississippi fields. Precautions necessary in drilling and developing this 
gas-distillate field are outlined. The reservoir is characterized by a large, well-defined 
gas-distillate cap overlying the top of the structure. This, so far as indicated to date, 
is roughly circular in shape and from 2} to 3 ml. in diameter. Current field develop- 
ment is being directed exclusively to the oil column in down-structure phases of the 
reservoir around the rim of the gas-cap. This oil runs 39°-40° A.P.I. gravity, and is 
produced with a gas ratio of from 1000 to 1100 cu. ft./brl. Preservation of the gas 
cap so that its energy can be utilized in production of the reservoir, and conservation 
of its condensate reserves pending investigation of proposed gas-cycling operations by 
which condensate gas can be effectively and efficiently recovered are primary objectives 
of development and production programme now being carried out. For this reason, 
intentional drilling of gas-cap area is being avoided for time being. In case of struc- 
turally high wells drilled in course of development of the oil column which tap the edge 
of the gas-cap, with resultant high gas ratios, production i is being restricted to field 
demands for gas use. Special attention to mud problem is necessary. A. H.N. 


Production. ‘ 
910.* Reservoir —_ Flow Research. N. Johnson and H. Van Wingen. Oil Wkly, 
9.4.45, 117 (6), 64 5 (Paper Presented before American Petroleum Institute.)—The 


paper summarizes what is known on flow through porous media. The authors em- 
phasize the importance of two-phase flow systems, as compared with the single-phase 
homogeneous systems usually used in laboratory experiments. 28 principles and 
corollaries are propounded as being definitely proved and 7 others as being partly 
proved to be correct, but which require further justifications. On the basis of these, 
certain precautions and controls are recommended for future experiments. These 
are: (1) Reservoir sands or comparable materials should be used; (2) Interstitial 
water should be used in all experiments involving water-wet sands. Water should be 
similar in analysis to formation waters ; (3) In problems involving a gas phase, the gas 
' should be soluble in the oil to be produced rather than in the interstitial water ; 


SHE 


$2359 


gecul 
visco 
ae as of 
can | 
g0 al 
| 
1 
4 
= 
. 


ABSTRACTS. 283 a 


(4) Refined oils may be used to avoid the gradual change of properties with time as will 
cur generally with crude oils, but attention should be paid to fair duplication of 
viscosity, interfacial tension, content of polar bodies that may absorb on sand, and 
solubility of the type of crude in the reservoir being studied ; (5) Leakage of fluids 
along outer surface of sand sample should be avoided in the case of loose sands as well 
as of consolidated samples—this involves packing the sand in some container which 
can be made to yield so as to interlock with the outer grains ; (6) Experiments should be 
so arranged as to avoid end effect, or so that results can be so analysed as to eliminate 
end effect. One logical analytical method is to run several experiments with 
different lengths of similar core material, and eliminate the effect by analysis of data ; 
(1) Permeabilities should be kept within the range of values found in reservoirs of the * 
type being studied. This will generally involve permeabilities within the range 1 to 
20,000 millidarcys, with emphasis on the range 10 to 3000; (8) Flow rates and 
gradients should be kept within practical limits. A number of different gradients or 
rates will be needed for duplicating radial flow conditions and for covering water 
flooding of low gravity crudes, or high rate production of high pressure, high gravity 
erudes. Practical range of linear rates of advance of the fluid front might be met at ~ 
002-5 ft./day. Gradients may well vary from 0-001 to 2 Ib./sq. in.; (9) Applicability 
of electrical analogy experiments should be considered for all but the simplest flow 
tests, as this technique is versatile and powerful. Problems which need study are 
many and complex ; they involve oil migration into sand, internal gas drive, gas drive, 
water drive, and gravity drainage. Chief problem may well be the effect of rate on 
recovery. Others are concerned with interpretation of core analysis, specifically 
reconstruction of formation fluid content from core fluid content; studies of by- 
passing in non-uniform sand ; transient and steady states; vaporizing and condensing 
systems; pressure maintenance or cycling vs. primary recovery ; secondary recovery 


Certain teste are recommended. A. H. N, 


911. Application of Chart to Solving Rapidly Production Forecasting Prob- 
lems. L. R. Merryman. Petrol. Engr, April 1945, 16 (7), 151—Nomographs for 
estimating future production of wells, based on formula giving the sum of a finite 
number of terms of a geometrical progression. A. H.N. 


912. How to Obtain Greater Increases from Use of Acid. C. E. Clason. Petrol Engr, 
April 1945, 16 (7), 159.—Effects of increasing pumping rate on results obtained with 
acid treating are discussed in detail. Théaim is to obtain uniform increase in channel 
diameter for as far from the well as possible. High rates of pumping help towards ~— 
this objective; but, at too high rates of flow, there may be bottleneck effect near 
the well. A. H.N. 


913. Six Different Engineering Methods Compared in Study of Pay Formations. K. B. 
Barnes. Oil Gas J., 7.4.45, 48 (48), 70-73.—This article describes results obtained 
in one well where nearly every kind of survey or pay-formation test method now avail- 
able was used, other than those of strictly geological character. The data gathered 
were: (1) drilling and coring time; (2) complete core analysis; (3) electric log; 
(4) gamma-ray log; (5) neutron log; and (6) electric pilot survey. General scope and 
limitations of these different methods are fairly well established. However, it is also 
well recognized that field trials and experience are necessary to find, for each, the 
adaptability and proper interpretations as to specific formations and given pools. 
To determine these, to serve as guidance in beginning a drilling campaign in the West 
Edmond field;‘was the purpose of the case presented here. The six different tests, in 
the main, accomplished the following: (1) Drilling and coring time—obtained, in- 
expensively and at time pay formation was first opened, depth location of four “ soft 
spots.”” The rate-of-penetration data were used in conjunction with the core analysis, 
and in making deductions as to character of core losses; (2) Complete core analysis— 
this work furnished numerical values of porosity and permeability for parts of the pay 
zones ; the saturation data showed the pays tested all to be of oil-productive character 
(conversely, that none were water bearing); (3) Electric log—the self-potential curve 
delineated the overall permeable section; the resistivity curves indicated that all 
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the permeable intervals would be oil productive (with no portions being “ 
pays”), and the normal resistivity curve also gave indications reflecting oneal 
permeability ; (4-5) Combination radioactivity survey—made up of the gamma-ray 
and neutron curves; this showed the location and thickness of all four zones of 
porosity. These data were obtained after the pipe had been set through the zoneg 
and cemented ; (6) Electric-pilot survey and selective acidization—done after the three 
lower zones had been exposed for production by gun perforating, the electric pilot 
permeability survey, in particular, showed that for some reason, possibly drilling-fluid 
contamination or mud sheathing, the bottom zone had much the less effective perme. 
able capacity. Consequently, a selective acid treatment was made of the bottom zone 
alone to increase the capacity, this time by using the interface locator for contro} 
purposes. The other two exposed zones thereafter were given a separate acid treat. 
ment, also with the use of the electric pilot. A. H. N. 


914. Problems of Underground Gas Storage in Ohio, West Virginia, and Pennsylvania, 
F. H. Finn, J. J. Schmidt, and J. B. Corrin, Jr. Bull. Amer. Ass. Petrol. Geol., Nov, 
1944, 28 (11), 1561-1595.—Underground storage of natural gas has been known for 
many years, but since 1937 there has been a phenomenal increase in the number of 
storage areas utilized. The war has been responsible for many ng projects, but 
without the technical information previously collected such a large-scale expansion 
would hardly have been possible. 

Storage projects of the Consolidated Natural Gas Company are illustrated, with 
plans and sections of a number of pools, and statistics of size and location of pools, 
number of wells, capacity of reservoir, geological type, deliverability and other 
significant data. 

Problem of underground storage is considered under nine headings, and the following 
observations made :—Principal purpose for which any pool is to be used governs 
choice of the pool. For instance, when storage is for use in peak periods, small pools 
with sands of good porosity and high permeability are most convenient, as they give 
a high proportion of deliverability for the amount of gas stored, whereas storage of 
large amounts of excess gas for purely market reasons involving costs is satisfied by 
use of larger pools. 

Selection of storage areas is strictly a geological problem, involving a choice of 
either a “sand lens” (or ‘‘ porosity lens ’’) type, a structural type or a multi-sand type. 
After storage rights of a worked-out pool have been obtained, the next problem is to 
recondition, and this involves renewal of all lines, well fixtures, and casings, so that they 
will withstand pressures materially in excess of contemplated highest restored pressures 
of storage pool. Good delivery of gas is ensured by injecting only dehydrated and 
clean gas into the pool, while it is essential that a certain minimum amount of gas, 
known as “ cushion,” is left in a storage pool from year to year. A large, rather than 
a small number of wells in any pool is advantageous. 

Gas storage has largely provided a balance between supply and demand. Cost is 
high, and so storage should be adopted only when absolutely necessary. W. H. 


915.* Water-Flooding in Oklahoma. D.M. Logan. Oil Wkly, 2.4.45, 117 (5), 40.— 
Systematic water-flooding as practised to-day requires such close spacing of wells 
that certain important factors must be considered in order to achieve economically 
satisfactory results. In Oklahoma, where water-flooding was first started in 1931, 
operators have confined the method to a more or less restricted area where sand con- 
ditions are suitable and where shallow depths prevail. This area comprises the 
Delaware-Nowata—Chelsea district of northeast Oklahoma, where the Bartlesville sand 
is at depths ranging from 350 to 750 ft. and has afforded an opportunity for the 
development of water-flooding at reasonable cost. Of the 73 flooding projects in 
Oklahoma, 58 are in this general area. 

Spacing and well patterns are discussed—the 5-spot arrangement is used with 330-ft. 
spacing. Where there is a wide range in sand permeability and operators are financially 
able to do so, they use the “ delayed-drilling ’’ principle in water-flooding. Setting 
out a unit pattern, intake wells are drilled first, and water is forced through the sands 
for from two to six months before producing wells in the pattern are drilled. By this 
method voids in more permeable sections of producing sands are filled with fluid forcing 
oil to centre of the pattern. Production practices are described. A. H. N. 
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916.* Controlling Movement in Water-Flooding. Anon. Oil Wily, mee: 117 (1), 
46.—Principles of water-flooding and its control are briefly explained, special emphasis 
being laid on control of water movement in the sand. This is due, it is explained, to 
the fact that efficiency, and as a rule profit, of any potentially successful water-flood 
project depends to no small degree on verticality of the flood front and whether the 
wall advances in a true radial pattern. These two factors determine how much re- 
coverable oil is actually flooded. Since fluid conductivity is in ratio to permeability, 
the flood front will nearly parallel the permeability profile, obtained from core analyses, 
from input to producers if vertical values remain constant. Highly permeable sections 
are flooded out first, since they accept water more readily than tighter or lower perme- 
ability sections. These loose sections, which may compose only a very small per- 
centage of the floodable sand, then have most of their floodable oil produced, but 
continue to have water pass through them from input to producer, while the tighter 
sections have produced very little if any oil, since the flood is advancing through them 
comparatively slowly, due to their tightness and friction to flow. From this point on 
large quantities of water may be handled daily at considerable expense. A certain 
percentage of the plant’s capacity, producing equipment capacity, supervision, and 
operation are henceforth dedicated to cycling water through these thief zones barren 
of oil from a water-flooding viewpoint. In some cases handling of this water becomes 
so costly that projects must be abandoned before oil from tighter sections is produced. 
If these tight sections compose a high percentage of the total sand body the results are 
easily evident. Methods of selective shooting and plugging are discussed. A.H.N. 


917.* Pressure Parting of Formations in Water-Flood Operations. Part I. 5S. T. 
Yuster and J. C. Calhourn, Jr. Oil Wkly, 12.3.45, 117 (2), 38.—Phenomenon of wells 
on water input duty suddenly appearing to take an increased quantity of water, out 
of proportion with the increase of pressure of input when a certain optimum input 
pressure is passed, is discussed. One of the generally accepted explanations of this 
phenomenon is that the overburden has been lifted or formations parted due to the 
fact that upward pressure exerted by the water is greater than downward pressure of 
the overburden. In other words, it would appear as if the overburden were acting 
as a safety-valve for the sand-face flooding pressure. While such a simple mechanism 
is very helpful in understanding this phenomenon, it is not adequate to explain some 
phases of this problem, as will be indicated later. For example, there is at least one 
known instance where an excessive amount of water was pouring into a producing well 
from an input well 1000 ft. away, and this across a lease in which there were other wells 
closer to the input. Examination of core data showed that it could not be explained 
by a freak loose streak. Such observations are briefly explained. An analysis of 
flow in porous media is given. Part I ends with estimation on theoretical grounds of 
limiting pressures due to overburden lifting. Overburden is considered as a fluid 
exerting pressure, with sp. gr. of the solid of 2-65 being reduced by 15% pore space 
filled water to 2-40. /sq. in./ft. of depth 
is obtained. The work of Grebe is quoted as checking this calculation by ~~ 
average sp. gr. of 2-2 for the overburden. A. H.N 


918.* Pressure Parting of Formations in Water-Flood Operations. Part 2. 8. T. 
Yuster and J. C. Calhoun, Jr. Oil Wkly, 19.3.45, 117 (3), 34.—Methods of detecting 
lift of formations due to excess pressure—using a graphical method of plotting rate of 
flow vs. sand face pressure and observing sudden changes in the slope of the line—are 
discussed. The two papers are summarized : (1) Formations can be parted by appli- 
cation of excess pressures; (2) This pressure in lb./sq. in. is about equal to thickness 
of overburden in feet. Tensile strength of formation should be added for the initial 
parting; (3) When formed because of excess pressure application, conductivity of 
these horizontal fissures is extremely high. With a separation of 0-01 in. permeability 
capacity is equivalent to 4540 millidarcy ft. A uniform radial fissure having an outer 
to inner radius ratio of 10 and a separation of 0-001 in. will conduct 47-3 bri. water/day 
at 1000 p.s.i.; (4) These fissures may account for some of the excessive by-passing 
and loss of production in certain water-flooding projects; (5) A method is described 
which has been used in the field for some time for experimentally determining parting 
pressure. This involves plotting of input rate vs. pressure data and observing the 
break in linearity of the graph; (6) Analysis of field data indicates that average depth 
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in an area instead of absolute well depth should be used in calculating a 
pressure ; (7) Since shooting a well creates horizontal fissures and planes of we 

the factor of tensile strength of the formations would be minimized under such cop. 
ditions ; (8) Shooting may be necessary prior to acidizing and squeeze cementing for 
more efficient well treatment. The same holds true for a water disposal well in order 
to increase its capacity by use of high pressures; (9) It is indicated that cemented 
casing may act as a clamp on a formation, thus minimizing formation parting, and 
reducing effectiveness of acidizing and squeeze cementing. If this is true, considera. 
tion might be given to cutting the casing opposite the formation in question prior to 
treatment in order to reduce clamping effect; (10) Application of a clamp such ag 
mentioned under 9 or something similar is suggested as a possible method to increase 
upper safe pressure limit in water flooding of low permeability and shallew sands; 
(11) Pressure parting considerations indicate that for safe operations, especially in g 
wildcat area where conditions are unknown, casing should be cemented at least to a 
depth of 0-455 times total depth of a well as continually as possible during its drilling, 
so as to prevent formations parts from forming higher up if and when fluid production 
is encountered. This will prevent possible loss of fluid and cratering. A. H.N, 


919. ics of Producing Oil, Condensate, and Natural Gas. Part 22. P. J. 
Jones. Oil Gas J., 7.4.45, 43 (48), 91—The displacement of oil by gas from a point 
is discussed in this part. Oil is displaced daily by gas in hundreds of reservoirs. The 
source of the gas may be gas-caps, solutions gas or injected gas. Oil can be displaced 
because of pressure differences. It also can be displayed by gravity. But the effect 
of gravity, which can be the principal cause of oil displacement in some reservoirs, is 
not considered. Oil recovery by gas displacement from limestones and dolomites 
having secondary porosity is influenced by secondary structures. Solution gas and 
injected gas tend to bypass the oil in the comparaively smaller openings under certain 
conditions. Pays having secondary porosity are excluded from this article. Relative 
permeabilities and interstitial water are used in estimating displacment of oil and 
gas-oil ratios. Curves are derived for oil recovery vs. produced gas—oil ratio from a 
point in a reservoir. Effect of variable pressure on oil recovery is not discussed. 
A. H.N. 


920. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 23. P. J. 
Jones. Oil Gas J., 14.4.45, 483 (49), 123.—Curves on displacement of oil by gas from 
& point in a reservoir were derived in the preceding article. Oil recovery was expressed 
in terms of gas-oil ratios. The curves may be used directly in estimating oil recovery 
from 1 bri. of reservoir space. Aside from gravity, and secondary porosity, the curves 
may also be used to obtain gas-oil ratios at a given pressure. Oil recovery from 
reservoirs may be by evolution and expansion of solution gas on reduction of reservoir 
pressure and by injection of gas. Aside from the possible effects of gravity, oil 
recovery by solution gas is significantly less than by gas injection. Differences of the 
order of 100% are not uncommon relative to the same final gas—oil ratios. Oil recovery 
from reservoirs by gas displacement is equal to the sum of recoveries from individual 
points. Recovery from individual points by expansion of solution gas can range from 
10 to 60%. The latter figure is for very short distances from a well-bore only. Oil 
recovery from individual points by expansion of a gas-cap and by gas injection can 
range from zero up to 90%. The latter figure is for favourable conditions only with 
respect to help from gravity and small retention by capillary. Point recovery, and 
therefore oil recovery, from reservoirs is influenced by several factors, including: 
(1) location and number of wells ; (2) rate of production; (3) permeability and varia- 
tion in permeability ; (4) effect of gravity; (5) effect of pressure; (6) economic limit 
in bri. of oil/day/well; and (7) economic limit in 1000 cu. ft. gas/brl. of oil. Conse- 
quently, curves derived in preceding article cannot be applied directly to oil recovery 
from entire reservoirs. Nevertheless, there are some types of production problems for 
which a reasonable estimate can be made directly from curves for point data, e.9., 
upper limit of oil recovery by injected gas can be estimated in terms of economic 
limits and approximate pressure differences. The latter depends on distances, 
distribution of area, and distribution of reservoir liquid saturation. Problems involving 
foregoing restrictions are illustrated by examples and graphs. A. EN. 
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g21.* Soundness of Schoch Gas Plan Questioned. Anon. Oil Wkly, 5.3.45, 117 (1), 
30.—Prof. Schoch’s plan is summarized as: (1) To exclude from estimates of market 
demand gas to be used in large quantities (such as 100 million cu. ft., or more, per 
annum) for purposes where lignite or other cheap fuels can be obtained, but this 
provision should not be used to decrease the total volume allowed for existing gas lines 
below amounts they now carry; (2) Increase in prices for gas at well to a figure at 
or near 10 cents, in accordance with market demand; (3) Increase in market demand 
by an effective programme of industrialization aided by specific provisions for new 
industries, particularly those using clays, cotton, and natural gas itself as a material 
for manufacture ; (4) Special technical study of gas, such as used for carbon black and 
for lifting, which is now disposed of through other means than ‘“‘ common carriers,” 
with view to reducing unprofitable or wasteful output of gas. The plan is studied 
critically and adverse views of operators are discussed. A. H. N. 


922. Lake St. John Field Served by Central High-Pressure Gas System. N. Williams. 
Oil Gas J., 7.4.45, 48 (48), 74.—Lake St. John field in Concordia and Tensas parishes, 
eastern Louisiana, is being served by a central high-pressure gas system. Designed to 
supply fuel for drilling rigs and other operational requirements, the system functions 
to provide utilization of all gas production. Its operation is controlled to meet field 
fuel needs so far as possible from vent gas recovered in production of low-ratio oil wells. 
High-ratio and gas wells are tied into the system to insure an adequate volume of gas 
and uniformly maintained pressures, but withdrawals from such wells are restricted 
automatically for conservation of reservoir resources and energy. The system is 
described in some detail. A. H. N. 


923. Hot Oil from Portable Heater Recirculated to Control Paraffin. F. B. Taylor. 
Oil Gas J., 14.4.45, 48 (49), 134.—Wells in Bornholdt are pumping and producing 


considerable volumes of water with the crude. Paraffin trouble is generally confined — 


to that part of the well above the water level, and to surface equipment. Aliowables 
given the wells of the field require only periodic production, leaving them inactive a 
great part of the time. It is during this period that treatment is made with a portablé 
heater. The unit is made of 6-ft. of 10-in. pipe enclosing a centred piece of 6-in., of 
equal length constituting the firebox, while the crude circulates between the 6- and 
10-in. pipes. The unit is heated with gas from the well, regulated and fed through a 
simple burner. A stack is provided to carry fumes off at a desirable height. The 
entire piece of equipment is mounted on 2-in. skids, and is sufficiently light in weight 
so that it can be moved from well to well. The heater is set up 60-100 ft. from the 
well, and connected into the lead line. Outlet from the heater is returned to the well 
through a second 2-in. line to tubing-casing annulus. Connection for gas as fuel is 
made at casinghead. The well is then put on the beam and produced. Well fluid 
is lifted into the lead line, pumped into the heater, and returned, hot, into the well. 
This recirculation action is carried on for from 1 to 3 days, depending on well condition. 
At conclusion of such period, rods and tubing have been flushed clean of paraffin by 
hot oil returned to the well, and a reservoir of warm oil is present in the annulus. 
Heat of this crude can be utilized in cleaning surface and lead lines of sludge and 
paraffin obstruction. A. H. N. 


924. Oil-Well Cleaning. N.C. Wells. Petrol. Engr, April 1945, 16 (7), 98.—Various 
methods of cleaning wells are defined and described. These are use of mechanical 
washer, acidizing, string shooting, solvents, knife cleaner, wire brush, and of caustic. 
Well cleaning jobs are classified as follows :— 


Condition. Method of Cleaning. 
1. Mud: 
(a) Loose. Mechanical washer. 
(b) Tight. Acidizing and mechanical washer. 
String shooting and mechanical washer. 
2. Sand: 
(a) Loose. Mechanical washer. 


(6) Tight. Knife cleaner and mechanical washer. 
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Condition. Method of Cleaning. 

3. Paraffin. Solvent. 

Caustic. 
Scale Burin 

4. tring shooting. 
Acidizing. 
Knife cleaning. 
Wire brush. 

5. Mud, sand and paraffin 

gumbo. Caustic, knife cleaner and mechanical washer. 
A. H.N, 


925.* Retainer Production Packers Used in Corroded Casing String Repair. ©. J. 
Berlin. Oil Wkly, 26.3.45, 117 (4), 38.—Use of Baker-type retainers to pack off casing 
from corrosive fluids in 82 wells is discussed. These packers have the following 
advantages in use: (1) They are anchored against upward and downward movement 
by means of two full sets of slip segments; (2) Tubing is independent of packer and 
may be easily removed from the well; (3) Set down weight is not required, so tubing 
hangs freely, and straight, in tension; (4) Being made of cast iron, they are more 
resistant to corrosion than the steel casing in which they are set ; (5) They are drillable, 
providing positive removal without the hazard of long and costly packer fishing jobs; 
(6) They are adaptable to all well conditions and operating procedures. A. H.N, 


926. Salt-Water Disposal in East Texas. Part 7. Anon. Petrol. Engr, April 1945, 

16 (7), 103.—This paper of the series deals with practices followed by Stanolind Oil 

and Gas Co., the Tide Water Associated Oil Co., the Gulf Oil Corpn., and the Texas Co. 
A. H.N. 


Oilfield Development. 


927. Expanded Development Programme in Prospect for Colorado’s Rangely Field. 
Anon. Oil Gas J., 14.4.45, 43 (49), 96.—Rangely covers an area some 20 ml. long and 
6 ml. wide. On a 40-acre spacing 800 wells will be required. Average cost of wells is 
$100,000, and completion of 50-60 wells per year would require 10-15 years for drilling 
up the pool. Some geologists have estimated the field’s life to be 50 years. Overa 
25-year period recovery may be 365,000,000 bri. G. D. H. 


928.* Well Completions in 1944. Anon. World Petrol., April 1945, 16 (4), 60.—3881 
exploratory wells and 20,273 development wells were drilled in U.§.A. during 1944. 
526 of the former and 12,691 of the latter found oil, and 200 of the former and 3193 
of the latter found gas. The completion data are summarized by States. G. D. H. 


929.* Wells Completed in United States. Anon. Oil Wkly, 26.3.45, 117 (4), 64; 


2.4.45, 117 (5), 71; 9.4.45, 117 (6), 83; 16.4.45, 117 (7), 73; 23.4.45, 117 (8), 84;- 


30.4.45, 117 (9), 66; 7.5.45, 117 (10), 77; 14.5.45, 117 (11), 69; 21.5.45, 117 (12), 85; 
28.5.45, 117 (13), 69. 


Field. | Wildcat. 
Week ended: 
Oil. Gas. | Total. Oil. Gas. Total 
24th March, 1945 . 255 18 354 10 5 58 
3lst March, 1945 . . 244 29 356 9 2 2 
7th April, 1945 ‘ ‘ 222 44 356 13 1 71 
14th April, 1945. ° 281 38 425 16 3 81 
2ist April, 1945 249 38 366 ll 1 67 
28th April, 1945. 241 - 41 391 6 1 66 
5th May, 1945 ° ° 236 28 354 6 2 53 
12th May, 1945 ° . 219 48 346 6 1 74 
19th May, 1945 ° P 241 34- 373 6 1 82 
26th May, 1945 . ° 283 30 403 15 4 67 
Tables summarize completion results by States and districts for each week. 
G. D. H. 
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930.* Results of Oil Exploration in Colombia. E. Ospina-Racines. World Petrol., 
April 1945, 16 (4), 52.—The possible oil-zones of Colombia are covered by Tertiary 
and Quaternary deposits, and half the total area of 20,000,000 hectares is at least 
1000 km. from tide-water. In recent years contracts for exploratory work have 
covered 7,287,284 hectares. 

Drilling for oil began in 1907, and up to middle of 1944 some 1492 wells had been 
drilled, 1314 being producers. Up to 1931, 81 wells were drilled, all on private lands, 
and all without success. From 1931 to beginning of 1944 58 wells were drilled outside 
the De Mares and Barco concessions, 16 being producers. All except 2 were on 
Government lands. Commercial possibilities of the Los Monas, Cantagalle, and 
Dificil discoveries have not yet been determined. The Casabe discovery has proved 
commercially productive. 

Experience has shown that from the time of filing an application for an oil con- 
cession it takes about 44 years to get through all the administrative and technical 

iminaries for drilling the first 10,000-ft. well. 

Since 1916, 1147 producing wells have been completed among 1189 holes drilled on 
the De Mares concession. Commercial production began in the Infantas and La Cira 
fields about mid-1926 and to end of 1944 production was 331,392,152 bri. 

152 producing wells have been drilled on the Barco concession since 1933, and to 
end of 1944 cumulative production was 17,047,678 brl., mostly from Petrolea and Tibu 
fields. Commercial production on the Barco concession began in 1938. The Casabe 
field has 25 producers among 26 wells, the potentials ranging 106-1200 br. /well /day. 
Its reserves are estimated as 190,000,000 bri. of producible oil. Three wells have been 
drilled in the Dificil field. The third has a potential of 750-1000 bri. /day. 

Data on drilling and on concessions are tabulated, and a map shows positions of 
fields. : G. D. H. 


931.* Colombia has Produced 350 Million Barrels. Anon. Oil Wkly, 12.3.45, 117 (2), 
73.—At end of Feb. Colombia was producing at rate of 1,850,000 brl./month, and had 
on aggregate production of 350 million bri. of oil. 95% of the total has come from the 
La Cira and Infantas fields in the past twelve years. G. D. H. 


982.* Ecuador's Production up 25% in 1944. Anon. Oil Wkly, 23.4.45, 117 (8), 42.— 
In 1944 Ecuador produced 2,892,112 brl. of oil, 590,812 bri. more than in 1943. 
; G. D. H. 


933.* Venezuelan Output Drops After mid-February Spurt. Anon. Oil Wkly, 26.3.45, 
117 (4), 62.—In the week ended 19th Feb., 1945, the Venezuelan oil output averaged 
818,489 bri./day. Production fell below 800,000 brl./day during the following fort- 
night. The mid-Feb. spurt may have resulted from the opening of the new Jusepin- 
Puerto la Cruz pipe-line. Shipments of Eastern Venezuelan fields now average 
300,000 bri. /day. G. D. H. 


984. Preliminary Report of the Technical Oil Mission to the Middle East. E. De Golyer. 
Bull. Amer. Ass. Petrol. Geol., July 1944, 28 (7), 919-923.—A review of reserves and 
prospects of the Middle East, with a brief survey of the four chief companies which 
control all the important fields and prospective territories. Illustrated with two 
maps, one showing concessions, and the other oilfields and refineries. W. H. 


TRANSPORT AND STORAGE. 


935. Effect of Aeration on Hydrogen-ion Concentration of Soils in Relation to Identi- 
fication of Corrosive Soils. M. Romanoff. Nat. Bur. Stand. J. Res. Wash., March 
1945, 34 (3), 227.—In a study of the pH values of 62 samples of soil from the Bureau 
of Standards soil-corrosion test sites, it was shown that air drying of the soil, normally 
carried out to obtain comparable figures, results in many cases in appreciable fall in 
pH value. On saturation with water in the absence of air, the pH value returns to 
its normal value. The fall in pH is attributed to oxidation of ferric sulphides, pro- 
duced by anwrobic sulphate-reducing bacteria, to ferric sulphate, which hydrolyses to 
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the basic sulphate and sulphuric acid. This applies mainly to poorly drained, unrated 
soils, whereas with soils containing replaceable bases less change is apparent, owing to 
buffer action. While determination of pH value of the soil after complete saturation 
would represent conditions obtaining in completely dewrated soils, such treatment is 
abnormal for well-drained soils, and may give misleading results in corrosion testing. 
It is recommended that samples of soil for pH testing should be preserved in their 
natural condition. C.L. G, 


936. Design of Oil Pipelines. Part 1. F. Karge. Petrol Engr, March 1945, 16 (6), 
119.—A brief outline is given of the most important factors required i in pipeline d 

and two graphs: (1) “‘ Friction factors for commercial pipe,”’ based on the paper “ The 
Flow of Fluids in Closed Conduits,” by R. J. 8S. Pigott, and (2) “‘ Friction factor chart 
for fluid flow in pipes,’’ which accepts Pigott’s work, but presents formulas more 
conveniently manipulated on the slide rule. Mechanism of fluid motion and important 
flow formulas are reviewed and their accuracy and application discussed. W. H. ©, 


937. Design of Oil Pipelines. Part 2. F. Karge. Petrol. Engr, April 1945, 16 (7), 
184.—Factors required in designing light oil pipelines are: maximum capacity and 
probable life of the field ; viscosity, and sp. gr. or A.P.I. gravity of the oil; profile of 
the route; physical features along the route; pumping and flowing temperatures, 
These factors are discussed ; selection of pumps and drivers, costs of the pipeline and 
data of yearly operating costs are outlined. Design of heavy oil pipelines is discussed 
as affected by heat loss, viscosity, streamline or turbulent flow conditions. Heat 


losses are reviewed, and various heat resistances are described and discussed. Co. 
efficients of heat transfer are given for pipelines in dry, moist and soaked, sandy soil, 
8 in. and 24 in. covered; for dry, moist, and moist to wet clay soil, 24 in. covered; 
and a pipeline in water, 60 in. covered. Eight references to papers on the subject are 
given. W. H.C. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


938. Preventive Maintenance Reduces Repairs and Premature Shu H. J. 
Showalte. Nat. Petrol. News, Technical Sect., 6.12.44, 36 (49), R. 868—9.—Preventive 
maintenance at a large refinery is described. The inspection department, which 
developed as the refinery grew, has planned to assure that plant equipment would 
operate safely and have satisfactory length runs and quick return to operation after 
any shutdown. Its aim is broadly as follows: (1) Arrange and schedule all units and 
certain plant equipment for inspection and test at regular periods; (2) arrange to 
check specific equipment and keep adequate records; (3) set up an organization to 
determine the cause of all failures and develop preventive measures; (4) arrange for 
instruction of refinery personnel in preventive maintenance. Inspection and test 
schedules are described and discussed under sections covering high-pressure—high- 
temperature plant, medium-pressure units, crude distillation and shell stills, lubricating 
oil units, and miscellaneous equipment. A test and records section employing trained 
workers investigates the rates of corrosion by test-pieces, and failures of equipment 
due either to corrosion or physical damage are examined metallurgically to ascertain 
the cause. The section also keeps abreast of any new materials marketed and in- 
vestigates their utility. Cathodic protection to pipelines and the use of many types of 
protective liners and corrosion inhibitors have been investigated. The whole activities 
afford information of value in forestalling repairs by foreseeing what materials and 
methods can be used to advantage. W. H. C. 


939. Boiler Maintenance in Refineries. F.X. Gill. Petrol. Engr, April 1945, 16 (7), 
141,—A wide variety of poor-quality fuel materials are used as refinery fuels, ranging 
from waste gases to heavy oils and pulverized petroleum coke. These materials impose 

more severe conditions in burning systems than are usually met with in industrial 
undertakings. Such fuels and various types of burners and combinations, and 
auxiliary equipment needed for their proper combustion, are described and shown in 
diagrams, and the influence of impurities—corrosive and abrasive—is discussed. 
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Two typical water-cooled tube boiler installations are shown. Ash, slag, and scale 
deposits as they affect the outsides of tubes and brickwork, scale and sludge accumula- 
tions inside tubes, removal of scale, tube failures, repair of tubes, preventive methods 
and feed-water treatment, are discussed, and two types of cyclone steam separators 
are illustrated. Maintenance of economisers, superheaters, blow-off and safety relief 
valves, soot blowers, etc., are outlined. W. H. C. 


940. Metal Inspection Plays Important Réle in War-time Maintenance Program. 
Anon. Nat. Petrol News, Technical Sect., 6.12.44, 36 (49), R. 863.—Inspection of plant 
as practised by Philipps Petroleum Co. is reviewed. A special inspectorate comprises 
a chief with experience in safety practise and sufficient engineering experience to 
enable him to evaluate condition of equipment; an assistant chief inspector, and a 
number of field inspectors who perform the actual work. Their respective training 
and qualifications are discussed. The department is independent of operations and 
maintenance departments, and is responsible only to the plant manager. Shut downs 
are controlled by operating department, but the inspector may order one should an 
emergency arise. 

Scope of inspection is discussed, and records and reports described. Methods of 
inspection are given ; hammering is used as a gross indication of thin spots, rather than 
final determinant. Most reliance is placed on visual examination and calipering. 
“Tell-tale holes ’’ are widely used to obtain information as to high corrosion, or at 
points where high corrosion is expected. Special clamps are used to plug them, when 
corrosion has developed, until a convenient shut-down. Metal tags for many uses are 
described. Emphasis is made on tube inspection, and these are calipered inside over 
their entire length. Special calipers for tubes are described and method of procedure 
given. Visual examination and calipering outside of tubes are also done. Auxiliary 
equipment is surveyed and methods of testing described. Valves and pumps are 
checked as to their suitability, wall thickness, etc. Lines, flanges, and tanks are also 
discussed. W. 


941. Electrostatic Precipitation of Dust from Boiler-Plant Flue Gases. J. Bruce. 
J. Inst. elec. Engrs, 1945, 92 (Pt. II), 58-72.—A description of field experiments and 
results on pilot-scale electrostatic precipitator operating on flue gases produced from 
combustion of anthracite in pulverized form. Salient features of a large-scale com- 
mercial installation are described and operating results discussed. Cc. F. M. 


942.* Corrosion Problems in the Petroleum Industry. I. Some Causes of Corrosion. 
A. H. Stuart. Petroleum, May 1945, 8 (4), 73.—Most metals will combine with atmo- 
spheric oxygen to form oxide films, although at different rates. Ratio of volume of 
a metallic oxide to volume of metal oxidized is important. If ratio is less than unity 
the oxide film cannot cover the metal, cracks, or becomes porous, and thus admits 
oxygen for further action. For ratios greater than unity the film may be impervious 
to oxygen, and the metallic surface is protected from further attack. Magnesium 
illustrates the first case, aluminium the second. 

Iron is a special case, temperature conditions being important. When bright steel 
is “ blued,” the film produced is protective provided it remains continuous. Black 
scale and red rust are not protective. Formation of red rust is a complex phenomenon 
depending on the presence of moisture. Ironwork has rusting conditions always at 
hand. The patches of rust are porous and admit water, differences in oxygen content 
arise, and an electric cell is formed by one type of metal in two types of electrolyte. 

Other elements embedded in a metal may produce electrolytic phenomena. Graphite 
embedded in cast iron can form a short-circuited cell when an electrolyte, salt water, 
enters. The iron is the anode, and will be attacked. Rust formed excludes air when 
the cell breaks down, and another form of cell is set up, producing further rust. 

Non-oxidizing acids produce corrosion, but oxidizing acids such as nitric and 
chromic produce a “ passive”’ state in iron, due to a non-porous film of oxide having 
been formed. Certain atmospheric conditions can produce this effect, the Delhi Pillar 
being an example; the protective oxide coat formed in the hot, dry atmosphere has 
prevented further oxidation for sixteen centuries. “ 

This passive state can only be relied on when produced and maintained by chemical 
means, and is never developed by red rust. G. A. C. 
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Engineering Aspects of New Utah Oil Refining Company 100-Octane Plant, 
J.H. Kunkel. Part I. Petrol Engr, Jan. 1945, 16 (4), 59-66.—The Utah 100-octane 
plant consists of the Company’s units and extensions (Plant No. 1) supplemented by 
the following Defence Plant Corporation units: fluid catalytic cracking; vapour 
_ recovery; vapour-phase butane isomerization ; sulphuric acid alkylation ; naphtha 

fractionation ; naphtha isomerization; hydrogen; anhydrous HCl; sulphuric aciq 
recovery. and ethylizing units (Plant No. 2). Dimensions, capacities, and Operating 
conditions of the units are described and flow diagrams given. 

No. 1 Plant processes Wyoming and Colorado crudes with 12- and 25-Ib. casinghead 
gasolines and imported BB products together, at the rate of 15,000 bri./day, and 
with Plant No. 2 produces 5200 brl./day 100-octane aviation gasoline. 

Fluid catalytic cracking unit uses a synthetic powdered catalyst and receives as feed 
6500-brl./day virgin gas oils and gas oil from the coking operations from Plant No. }, 
Space velocity is adjusted by raising or lowering the level of the “‘ boiling ”’ fluid cata. 
lyst in the reactor. Catalyst/oil ratio may be altered as desired: (1) by changing the 
feed preheat temperature; or (2) by raising or lowering regenerator temperature— 
i.e., by increasing or decreasing the rate of catalyst circulating through waste heat 
boiler. 


Feed procedure at the Utah-refinery does not follow the conventional method; 
instead of all the light and heavy cycle gas oil from their strippers going to storage, 
only a portion goes, the balance being recycled to the reactor, joining the virgin feed 
stream just before it enters the furnace. Feed-stream from the furnace is joined by 
some slurry oil, the bottoms from the fractionator and, enroute to the reactor, it 
receives the hot catalyst from the regenerator, dispersion steam being injected just as 
the stream enters the reactor. Overhead from the reactor go to vapour and gasoline 
fractionation unit for recovery. Spent catalyst in reactor is continuously withdrawn 
through a rate-controlled slide valve, automatically operated by pressure drop across 
the reactor, and is air transported to the regenerator, where, after passing through a 
distribution grid, the carbon on the catalyst is burned off by the air. Hot regenerated 
catalyst flows down through a standpipe and a slide valve, hand controlled to maintain 
constant temperature of the regenerator, and out of the regenerator to meet the feed- 
stream to the reactor. Flue gas from the regenerator passes through a waste heat 
boiler, is further cooled and “ conditioned ” by water, steam, and ammonia, then pass- 
ing to the Cottrell precipitator, which eliminates any entrained catalyst and returns 
it to the reactor, the gas flowing to a stack. Vapour recovery and gasoline fractiona- 
tion unit is convéntional in design and flow, the main columns being: absorber, lean 
oil still, prefractionator, depropanizer, debutanizer, and two re-run towers. Feed to 
this section is vapour and liquid from the catalytic cracking unit fractionator reflux 
drum, plus propane from the alkylation unit. Products are: an aviation cut, two 
motor gasoline cuts, ‘a butane-butene cut, a C, through 150° F. E.P. fraction, propane, 
and propylene for the alkylation and butane isomerization units, and gas for burning. 

C. 


Solvent Refining and Dewaxing. 


944. of Lubes Modernized. Anon. Nat. Petrol News, Technical Sect., 
6.12.44, 36 (44), 830.—A group of solvent refining processes for lubricating oils is 
surveyed. Joint research activities of several companies has enabled equipment to 
be revamped and operating costs lowered and product quality improved. (1) Propane 
tower deasphalting ; (2) Propane dewaxing ; (3) acid and (4) clay, treating in propane 
solution; (5) phenol extractions are described and combinations of them discussed— 
e.g-, (1), (3), (4) with or without propane dewaxing. Another combination consists of 
propane tower deasphalting, with phenol extraction and propane dewaxing, clay 
treatment may also be given after dewaxing. 

Flow-sheets are given for various processes or combinations, and yields from pro- 
cessing and properties of products are shown. 

Propane-tower fractionation is a logical outcome of tower deasphalting, but is still 
undergoing laboratory investigation before commercial release. With a tower designed 
for the purpose and controlled operation, feed-stock could be fractionated into various 
cuts simultaneously with deasphalting, and so eliminate vacuum distillation. 

Propane dewaxing may precede or follow solvent extraction; by making dewaxing 
the last operation, lower costs result and better test results are obtained. 
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Phenol extraction is particularly useful for removing naphthenic acids, and for high 
sulphur stocks. New developments in phenol extraction are: (1) design of baffles 
which cause the phenol stream to flow at 90° counter-current to feed stream and at 
same time effect a phase separation ; (2) successful application of a continuous water- 
rejection for improvement of treating efficiency. 

Latest plants are planned for sequence vacuum distillation into several distillates 
and a short reduced crude, deasphaltization of part or all the reduced crude, and phenol 
extraction the deasphalted oil and the cuts. The raffinates are separately dewaxed 
and clay treated. This sequence gives the following advantages: (1) amount of 
bright stock made is controlled at outset; (2) tower deasphalting as a method of 
preparing stock for solvent refining permits use of a single solvent such as phenol ; 
(3) dewaxing after solvent extracting permits reduction of overall investment since the 
equipment is most expensive of the processes per barrel of capacity both to instal and 
operate. Direct operating costs are discussed, and approximate yields and costs in 
processing 1000 bri. /day of finished lubricating oil are shown for different operations 
described. W. H.C. 

Cracking. 

945. Mechanism of Failure of 18 Cr-8 Ni Cracking Still Tubes. C. L. Clark and J. W. 
Freeman. Nat. Petrol. News, Technical Sect., 6.12.44, 36 (49), R854.—A wide investi- 
gation has been carried out on 18 Cr-8 Ni furnace tubes which had been in use for 
periods from 36,000 to 92,500 hours at approximately 1200-1250° F. Experimental 
results are given for examinations and tests performed; chemical composition of 
tubes, visual and macroscopic examinations, tensile strength, hardness, rupture char- 
acteristics at 1200° F., flattening characteristics—i.e., the comparative ductility before 
and after heat treatments—magnetic characteristics and strauss corrosion tests. 
Microstructure are shown in 20 photomicrographs. Some tubes were still ductile, as 
demonstrated by the flattening test, others were brittle, but their ductility could be 
restored by heat treatment ; some were permanently embrittled. 

Deterioration and possible failure of tubes under service conditions is thought to 
be due to gradual precipitation and growth of particles at grain boundaries. The 
particles are believed to be caused by decomposition of the austenite into highly alloyed 
ferrite which is brittle at certain temperatures. Carbide precipitation may result 
from decreased solubility of the carbon. When these precipitated areas attain a certan 
size, submicroscopic cracks will occur; once these are present the alloy becomes 
brittle and its ductility cannot be restored by heat treatment. Benefits of heat 
treatment of tubes are discussed. W. H.C. 


946. Cracking of Latin American Crude Oils. No. 8. Reforming Argentine Gasoline 
and Naphtha. G.Egloff. Oil GasJ., 10.2.45, 43 (40), 107.—Reforming of straight-run 
and cracked low-octane gasolines and naphthas brings about two advantages : 
(1) a large increase in octane number; (2) larger amounts of propylene and butylenes 
which can form polymer gasolines, or by alkylation give aviation gasoline components. 
The results of reforming operations made in a pilot plant with once-through operation 
on Argentine (1) gasoline, (2) straight-run naphtha, (3) cracked naphtha, (4) a blended 
naphtha, obtained from a Comodoro Rivadavia crude oil of paraffinic origin, and (5) a 
blended naphtha from another field made up of 52-8% of straight-run naphtha and 
47-2% cracked naphtha are given. The properties of the stocks, operating conditions, 
yields of products, and properties of reformed materials are given, together with 
analysis of propylene and butylenes in gases produced, calculated as yields of polymer 
gasoline or alkylate producible therefrom. 

Products 1-5 had A.S.T.M. octane numbers of 36, 38, 48, 40, and 51. Reforming 
(1) at 770 and 775 p.s.i. and 985° and 1020° F. and 1-38 and 1-26 relative charging 
rates, gave 85-6% reformed gasoline with A.S.T.M. octane value 65 and 69-5% with 
octane value 73, respectively. More severe operating gave olefins which would produce 
53% polymer gasoline of 83 octane number, or 9-5% C3 and C4 alkylate of octane 
rating 91-93. 

A mixture of reformed gasoline and a gasoline produced by cracking a straight-run 
residue was sweetened (1) by plumbite; (2) by liquid phase clay treatment; (3) by 
vapour phase clay treatment. Ouly the clay treatments gave satisfactory gasolines 
(68 O.N.), the liquid phase giving considerably better gum-test and induction period, 
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with 0-025% inhibitor, 775 min. The straight-run naphtha (2) reformed under 750 
p-s.i. and 1020° and 1030° F. and 1-64 and 1-2 rates, yielded 87-7% and 74-6% of 
R.V.P. 11-9 and 11-1 p.s.i. gasoline of 65-71 O.N. respectively. More severe cracking 
gave olefines which would give 5-8% polymer gasoline or 6-2% butylene alkylate. 

The cracked naphtha (3) reformed at 500 p.s.i. and 1020° F. and 1-68 and 1-36 rates 
produced 83-2% and 80-4% gasoline of R.V.P. 9-2 and 12-1 p.s.i. with octane values of 
63 and 65, respectively. The run at 1-36 relative rate gave olefins which would form 
2-8% polymer gasoline or 5% butylene alkylate. The 65 octane product (not 
sweetened) had a gum content of 127 mg. with 0-025% inhibitor, and an induction 
period, with 0-025% inhibitor of 360 min. 

The blended naphtha (4) composed of 4 parts No. (2) and 3 parts No. (3) when 
reformed at 600 p.s.i. and 1020° and 1025° F. at 1-56 and 1-02 rates yielded 82-8% and 
73-5% gasoline of R.V.P. 8-9 and 10-9 p.s.i., having octane ratings of 66 and 69 respect. 
ively. The first run gave olefins which would give 4% polymer gasoline or 4-4% 
butylene alkylate. Results of cracking this blend were substantially intermediate to 
those obtained in the separate cracking of the blend components. 

One reforming operation on the blend (5) at 750 p.s.i. and 980° F. with relative 
charging rate of 1-51 yielded 73-3% of R.V.P. 9-9 p.s.i. gasoline of 70 octane value, 
and olefins to afford 2-4% polymer gasoline and 4:4% C, or C, alkylates by calcula. 
tion. This gasoline was treated (1) by plumbite solution and (2) by vapour-phase 
clay treatment. Sweetening alone gave a product of fair inhibitor susceptibility, and 
the vapour-phase clay treatment gave a product which required no inhibitor for gum, 
its induction period without inhibitor was 570 min., with 0-025% inhibitor 900 min. 

W. H.C. 


S. D. Dalton and 8. P. Cauley. Oiél Gas J., 10.2.45, 43 (40), 80.—The importance of 
aviation gasoline components from catalytic cracking has tended to obscure the fact 
that under the right operating conditions large quantities of excellent distillate fuels 
can be produced at the same time. Mild operating conditions employed in both 
Houdry and Thermofor processes allows production of distillates having boiling 
points predominantly in gasoline and No. 2 fuel range, the lighter fuel oils having a far 
greater stability than the equivalent distillate fuel oils obtained by thermal cracking, 
Flow diagrams of both processes are given, and tables show yields and properties of 
products obtained under various operating conditions. Yields and qualities of pro- 
ducts from catalytic cracking are influenced by many variables, the most important 
are discussed : 

(1) Nature of Crude Oil from which Feed-stock is Obtained. Paraffinic-type stocks 
generally give fuel-oil distillates of higher gravity and stability, higher hydrogen 
contents, better burning characteristics, and higher tetane numbers (40-50), and also 
lower carbon residues (0-05-0-12%) than fuels produced from naphthenic charge 
stocks. Amount of sulphur in the feed-stock governs sulphur content of the fuels, 
but as catalytic cracking effects some desulphurizing, the products generally have 
sulphur contents lower than the feed-stocks. 

(2) Boiling Range of Feed-stock. High boiling stocks in once-through operations 
usually give larger amounts of products boiling above 650° F., the light fuel-oil range, 
and the quality is not so good as those from lower-boiling charge stocks. 

(3) Type of Catalyst Employed. Catalysts may be chosen to offset disadvantages 
of poor-quality feed-stocks—e.g., Houdry process can use either clay or synthetic 
catalysts, and for Thermofor process either natural clay or Socony-Vacuum synthetic 
bead catalyst are available. Houdry synthetic and T.C.C. clay catalysts produce 
distillate fuels of about the same quality; the Thermofor synthetic catalyst gives 
superior products, synthetic catalysts are better desulphurising agents. 

(4) Operating Conditions. The two processes considered normally operate at fairly 
low temperatures; some of the advantages have already been mentioned. Another 
factor which assists in production of good distillate fuel oils is that the catalyst is 
regenerated to a low carbon content. W. H.C 


Safety Precautions. 


948. Acute Poisoning Due to Petrol Vapour. J.S. Lawrence. Brit. Med. J., 19465, i, 
871-873.—Two cases of poisoning by inhalation of aviation gasoline fumes are described 
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in detail. In one case the cause was failure (possibly due to vapour permeation) of an 
oxygen breathing-mask. Symptomatic treatment led to recovery. Literature of 
gasoline poisoning is reviewed and clinical features and pathology are dealt with. 
Immediate treatment consists in artificial respiration, O, (+- 5% CO,) inhalation, and 
sedatives if called for; supervision should be maintained for not less than 4 days. 
Where exposure to gasoline vapour is prolonged a concentration of 1000 p.p.m. should 
not be exceeded. V. B. 


PRODUCTS. 


Chemistry and Physics. 


949. Heats and Free Energies of Formation of the Paraffin Hydrocarbons in the Gaseous 
State to 1500° K. E. J. Prosen, K. 8. Pitzer, and F. D. Rossini. Nat. Bur. Stand. J. 
Res. Wash., April 1945, 34 (4), 403.—New values are given for the heats of formation 
and free energies of formation from solid carbon (graphite) and gaseous hydrogen, of 
the normal paraffin hydrocarbons from methane to eicosane, and of the isomeric 
paraffins from butanes to octanes in the gaseous state to 1500° K. Cc. L. G. 


950. Heats of Combustion and Formation of the Paraffin Hydrocarbons at 25° C. 
E. J. Prosen and F, D. Rossini. Nat. Bur. Stand. J. Res. Wash., March 1945, 34 (3), 
263.—Data are tabulated showing the selected “ best " values for the heats of com- 
bustion (in oxygen, to form gaseous carbon dioxide and liquid water) and the heats of 
formation (from the elements solid carbon, graphite, and gaseous hydrogen) for methane 
and ethane in the gaseous state, and for all paraffin hydrocarbons from propane 
through the octanes and the normal paraffins through eicosane, in both the liquid 
(except for one solid octane) and gaseous states, all at 25°C. Equations are given for 
calculating values for all the normal paraffins above eicosane. c. L. G. 


951. Specific Heats of Gaseous 1 : 3-Butadiene, isoButene, Styrene, and Ethylbenzene. 
R. B. Scott and J. W. Mellors. Nat. Bur. Stand. J. Res. Wash., March 1945, 34 (3), 
243.—Using a constant-flow, adiabatic-type calorimeter (details of construction and 
operation given), the specific heats of gaseous | : 3-butadiene and isobutene over the 
range —35° to +80°C. and of styrene vapour and ethylbenzene vapour at 100° C. 
have been determined. The values obtained have been corrected, and differ to some 
extent from those of previous investigators. They are, however, believed to be 
accurate to within 0-5%. Cc. L. G. 


952. Free Energies and Equilibria of Isomerization of the 18 Octanes. E. J. Prosen, 
K. 8. Pitzer, and F. D. Rossini. Nat. Bur. Stand. J. Res. Wash., March 1945, 34 
(3), 255.—Values are presented in tabular and graphical form of (a) the standard free 
energy of isomerization divided by the absolute temperature A F.°/T' of the 18 octanes 
in the ideal gaseous state for the rangé 298-1000° K., and (b) the relative amounts of 
the isomers presented in equilibrium with each other. The work confirms previous 
conclusions on the stability of the lower paraffin isomers—i.e., that at 25°C., 2 : 2- 
dimethylhexane is among the most stable, and n-octane among those of lesser stability, 
whereas at 1000° K. the reverse holds. In general the more highly branched isomers 
are among the least stable at higher temperatures. Cc. L. G. 


Analysis and Testing. 


953. Apparatus for Detection and Estimation of Chlorinated Hydrocarbon Vapours in 

Air. L. B. Timmis. J. Soc. chem. Ind., 1944, 68, 380-382.—Air to be tested for 

chlorinated hydrocarbon vapour is drawn over a heated filament, and decomposition 

products are contacted with a p-dimethylaminob Idehyde and diphenylamine- 

impregnated paper, with a resulting yellow stain. The test paper is specified in 

mais Leaflet No. 8 in the Series ‘‘ Methods for the Detection of Toxic Gases in 
dustry.” 

Figures are given indicating amount of air contaminated with varying amounts of 
trichloroethylene, carbon tetrachloride, tetrachloroethane, and “ Freon” (CC1,F,) 
required to give standard intensity of staining. Some examples are 180 ml. of air 
containing 1 part trichloroethylene or tetrachloroeth per 40,000; 30 ml. of air 


containing 1 part carbon tetrachloride per 100,000; and 720 ml. of air containing 
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i part ‘ ‘Freon ” per 20,000. Rate of air throughput during the determination jg 
60 ml. per minute. T. C. G. T, 


954. Determination of Chlorine in Chlorinated Phenols. J. Kay and P. J.C. Haywood, 
J. Soc. chem. Ind., 1944, 63, 382-384.—Stepanow's method for the determination of 
chlorine in organic substances has given unreliable results when applied to chlorinated 
phenols. Inaccuracies found are attributed to variations in quality of ethyl alcoho] 
used and it is shown that extraction of the alcohol with m-phenylenediamine effects a 
considerable improvement in accuracy. Nature of the interfering factor has not been 
established but aldehydes or ketones are suspected. 

It is claimed that a more reliable procedure is treatment of the chlorinated phenol 
with strong sodium hydroxide solution, ignition with sodium carbonate to remove 
organic matter and estimation of chloride by Volhard’s method. an GB 


955. Comparison of the Purity of Samples of Organic Solvents by Ultra-violet Spectro- 
photometry. M. E. Maclean, P. J. Jencks, and 8. F. Acree. Nat. Bur. Stand. J. Res, 
Wash., March 1945, 34 (3), 271.—A technique is described for the ultra-violet absorp. 
tion spectrophotometry of organic solvents for determining (a) the presence of im. 
purities and (6) the efficiency of different methods of purification. Absorption curves 
are given for n-heptane, 2°2:4-trimethylpentane, cyclohexane, methylcyclohexane, 
decahydronaphthalene, benzene, carbon tetrachloride, methyl alcohol, ethyl alcohol, 
ethylacetate, and dioxane in two or more grades of purity. Absorption curves of 
tetrahydronaphthelene, toluene, xylene, chlorbenzene, ethylene dichloride, trichloro- 
ethylene, acetone, dimethyldioxane, and carbon bisulphide are briefly discussed. 
Effect of filtration through silica gel on the ultra-violet absorption of several commercial 
solvents is shown. Cc. L. G. 


956. Analysis of Crankcase Oil in Gas Engines. R. Blodgett and D. M. Nelson. 
Petrol. Engr, April 1945, 16 (7), 114.—An oil analysis and interpretation service in- 
stituted a few years ago by the Faber Laboratories and the Long Beach Oil Develop. 
ment Co. for maintenance of automobile fleets is now available for natural gas engine 
operation. The service is described, and a typical report is shown which includes all 
information as to maker’s recommendations, maintenance, history, oil consumption, 
etc., as well as tests made on the oil, periodically every 60 days, or each 30 days when 
an engine is under close observation, until conditions are improved. A special oil 
sampler is described which takes 3} oz. through two points in its stem. Tests 
conducted are: (1) Sludge Index, a new development, which affords a quantitative 
evaluation of oil deterioration and its relationship to “ solids volume,” which deter- 
mines whether the detergent or dispersive characteristics of the oil remain, either as 
natural or additive detergency.. Sludge index is based on a volumetric measurement 
of the initial oxidation and polymerization products, which, as they are in the form 
of colloidal particles, have until recently escaped detection. These are coagulated by 
a solution of aniline containing a little water, and are thrown down by centrifugal 
action, and, when measured, give the “ solids volume”. (2) Their presence in small 
to large amounts, together with a small to large sludge index, indicate whether a clean 
engine can be expected, the start of sludge deposition has begun, or a badly sludged 
engine will be found. (3) Faber viscosity—a specialized viscosity determination which 
does not require the removal of suspended matter before its determination—the results 
are converted into §.A.E. numbers, and are therefore comparable with the original 
oil viscosity. (4) Foreign matter; this includes all the crankcase contaminants and 
is divided into (a) metal; (b) water; (c) gums, tars, residues; (d) fuel soot; (e) free 
carbon ; ( i) dirt, sand. (5) Operating S.A.E. number. . (6) Abbreviations and numeri- 
cal key referring to descriptive material on the reverse of the form. (7) Period of oil 
run. (8) Period of oil set. (9) Date of next test. (10) Oil added. 

In most columns each group result is expressed as degrees of oil contamination or 
deterioration based on established norms developed from thousands of analyses. On 
the report, comment is made on each test and recommendations relative to oil change, 
flushes, purges, filter changes, are given, and prescribing such tune-up and minor 
corrective work that is considered advisable. 

The results of tests (1) to (4) are discussed and their interpretation is given. By 
considering all the tests together the important causes of controllable operating faults 
usually become apparent. When all data are fully correlated the result is an excellent 
basis for preventative maintenance achieved at minimum expense. W. H.C. 
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Engine Fuels. 


957. British Wartime Aviation Fuel Production. Anon. Lngincer, 1945, 179, 411.— 
A new refinery, constructed in Britain since war broke out has been made possible by 
the collaboration of three British firms, I.C.I., the Shell group, and Trinidad Leaseholds, 
Ltd. Project involved 70,000 tons of steelwork and equipment and spreads over an 
area of 300 acres. Virgin oil for processing into aviation fuel is imported into under- 
ground storage holding 75,000 tons, and annual consumption of coke for the process 
is 200,000 tons. 

Aviation-fuel production in Britain is now more than 150 million gal. a year, and 
the British West Indies contribute another 45 million gal. a year. Fuels include iso- 
octane itself, ‘‘ Victane ’ (made from benzol) which gives better performance at high 
power outputs than iso-octane, and @ newer material more powerful than Victane. 
Major part of aviation fuel output was at times a super-fuel which gave fighter aircraft 

ines 20% more power than 100 octane fuel. 

Mention is also made of home production of sufficient tetra-ethy] lead, and chemicals 
used in conjunction with it, to blend with the aviation fuel. A. C. 


Lubricants. 


958. Measurement of Residual Lubricating Oil-Film Thickness on Vertical Metal 

G. L. Clark, T. D. Parks, and T. W. Culmer. Nat. Petrol. News, Technical 
Sect., 6.12.44, 36 (49), R. 875.—A method has been devised, and is described, for measur- 
ing film thickness of lubricating oil on vertical metal surfaces corresponding to cylinder 
walls and bearings of motors. Results of tests are shown in graphs, as a function of 
time of drainage, temperature, type of metal, and the oil itself, and as it is conditioned 
by the addition of polar strengtheners, and other agents for stabilizing or improving 
lubricants. Oil used was an 8.A.E. 30 motor oil; two commercial additives were also 
mixed with the base. Plots, thickness of film/time, show three characteristic types of 
curves: (1) with the base oil the thickness of the film diminishes, rapidly and con- 
tinuously to a boundary or nearly monomolecular film; (2) with additive 2 the curve 
diminishes even more rapidly for a few hours, and then becomes constant for 72 hr. 
and remains almost indefinitely thereafter; (3) with additive 1 the film diminishes 
more gradually, and then becomes constant at appreciably greater thickness than 

with additive 2. 

Effect of different metals on film thickness is shown in another graph, the curves 
film thickness /time are shown for the 8.A.E. oil 30, without additives, on copper, steel, 
aluminium, and brass. They show that both oil and metal are factors in the behaviour. 
Capacity for holding films for longer periods and of greater thickness-is in the order : 
steel, copper, aluminium, and brass. The two last materials are generally more active 
in catalytically forming sludge. 

Corroborative evidence of the measurements has been obtained by a modification 
of the radio-active tracer of Clark and Gallo, which evaluates the screening afforded 
by films of varying thickness to a radioactive source in the metal surface by the 
Geiger-Mueller counter. W. H. C. 


959. Practical Tests for Evaluating Lubricating Greases Described. D. P. Thornton. 
Nat. Petrol. News, Technical Sect., 6.12.44, 36 (49), R. 878.—A review of eleven papers 
presented at meetings of the National Lubricating Grease Institute, Chicago, on 23rd 
to 25th Oct., 1944. Three papers relate to the development of tests for evaluating 
greases : (1) ‘‘ Some Methods Used in the Practical Evaluation of Lubricating Greases,” 
by L. W. Sproule. The results of tests to evaluate greases from wheel bearing service, 
block type, water-resistant, and chassis lubricants; (2) ‘‘ A Machine for Performance 
Tests of Anti-Friction Bearing Greases,’ by P. F. Exline and 8. A. Flesher. Describes 
a machine capable of testing four samples simultaneously for effectiveness in lubricating 
anti-friction bearings, making two to four simultaneous check runs on a single sample 
or two check runs on two samples; (3) “‘ Naval Gun Factory Performance Grease 
Test, ” by J. R. Reynolds. For evaluating starting and running torque of greases in 

used on electrically-powered Ordnance mounts with temperatures of 70° F. and 
0° F. The test is also used at 0° F. to evaluate torque for greases saturated with water. 

Eight papers relate to the fundamental characteristics of lubricating greases : 

(4) “ Torque-Viscosity Characteristics of Lubricating Grease,” by Adams, Brunstrum, 
and Ziegler; (5) “ Notes on the Operation and Application of the 8.0.D. (Standard 


mn of 
ated 
ots a 
been 
enol 
Res, 
orp- 
im- 
rves 
ane, 
hol, 
8 of 
oro- d 
sed. 
‘cial 
in- 
lop- 
zine 
all 
ion, 
oil 
ests 
tive 
ter- 
r as 
ent 
| by 
gal ; 
nall 
ean 
ich 
ults 
on 
and 
ree 
eri- 
‘oil 
or 
On ; 
i 
By 
lts 
ont 


298 a ABSTRACTS. 


Oil Development) Pressure-Viscometer,” by Patberg and Zimmer. There are a great 
number of factors which affect the lubricating properties of a grease that are not 
revealed by the consistency tests now used. While analysis of all these factors jg 
extremely difficult, it is felt that the viscosity-shear diagram gives a sufficiently 
complete picture which is a composite of all these factors; (6) “‘ Effect of Mineral Qj 
Pour Point on Flow Characteristics of Lubricating Greases,” by Georgi and O’Connell, 
It is shown that the pour test of the oil—with or without pour depressant—had no 
appreciable effect on the low-temperature characteristics of a soda-base grease; 
(7) “‘ Separability Characteristics of Greases,” by Roehner and Robinson. It jg 
concluded that separability of a grease is governed by: (a) grease structure—that j is, 
type of soap additives present, presence of mutual solvents, and manufact 
procedure ; (6) amount of soap in the grease ; (c) viscosity of mineral oil used ; (d) time 
sample was under conditions enhancing separability; (e) pressure on eample, and 
(f) design of retaining agency—cup, gun or central greasing system; (8) ‘‘ Centralized 
Lubrication for Blast Furnaces,” by A. J. Jennings; (9) ‘“‘ Grease Lubrication of 
Aluminium Rolling Mills,” by E. M. Kipp; (10) “ Greases for the Bureau of Ships.” 


W. H.C. 
Coal, Shale and Peat. 


960.* New South Wales Output Gains 18% in 1944. Anon. Oil Wkly, 26.3.45, 
117 (4), 62.—During 1944 operations on the Glen Davis shales, New South Wales 
gave 97,600 brl. of crude, from which 25,000 brl of gasoline was obtained. Output is 
expected to be expanded to 250,000 brl. of shale oil per year. G. D. H. 


Miscellaneous Products. 


961. Relationship of Diameter of Derris Roots to Rotenone Content. G. T. Bray. 
J. Soc. chem. Ind., 1944, 68, 384.—Experimental evidence is presented giving support 
to the general belief that the thin derris roots (2-5 mm. diam.) are richer in rotenone 
than are the thicker roots, but that extremely fine rootlets may contain less rotenone, 
T. 0. G. T. 


962. Soil Insecticides. H.C. Gough. Chem. and Ind., 1945, 50-53.—Present-day 
knowledge of soil insecticides is reviewed. Carbon disulphide is still the most reliable 
substance. Chloropicrin and paradichloro-benzene are also successful, but results 
with coal-tar products have been variable. Naphthalene is not reliable, possibly 
because the generally recommended rate of application is sufficient only as a deterrent, 
and not as an insecticide. Cyanides are good, but their danger to mammals is a con- 
siderable disadvantage. Dichloroethyl ether and methyl bromide are in favour in 
America and might well be tried in Britain. Kerosine has been tried, but the results 
have been approximately as variable as have the experiments with coal-tar oils. 
T. 0. G. T. 


963. Properties and Uses of Some New U.S. Paint Materials. Part 1. Anon. Paint 
Manufacture, June 1945, 15 (6), 170.—A review of extracts from circulars of the 
scientific section of the National Paint, Varnish, and Lacquer Association, Wash., D.C., 
on recently developed paint materials. These include: (a) Hexachlorethane, C,C\,, 
a white solid which sublimes at 186° C., is soluble in most organic solvents, but not in 
water, and has insecticidal value. It should be of value in insect-repelling paints 
and impregnating agents; (b) chlorinated propanes. These include a waxy material 
(C,Cl,) which melts between 110° and 135° C. and is compatible with most synthetic 
rubbers and resins. ‘It might be used as a chemically resistant lubricant, dielectric 
wax, ingredient of pyroteclinic compositions, or plasticizers. Another chlorinated 
propane is a liquid containing 40-50% each of C,H,Cl, and C,HCl,, and 0-5% each of 
C,H,Cl, and C,Cl,. It boils from 160° to 260° C. and is non-inflammable, compatible 
with synthetic resins and rubbers, and resistant. It has possibilities as paint softener, 
insecticide, plasticizer, or preferential solvent for mixed fatty acids, etc.; (c) Hexa- 
chlorbutadiene, C,Cl,, a liquid of boiling range 210-220° C., is an excellent solvent for 
synthetic rubber; (d) Benzylcellulose has a lower melting point, moisture absorption, 
and tensile strength than other cellulose derivatives, and is more flexible, requiring 
little or no plasticizer. It is soluble in the stronger organic solvents and compatible 
with a number of synthetic and natural resins. It should be of value in cable and 
similar lacquers, which possess satisfactory adhesion and resistance. Cc. L. G. 
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964. New Glass Product is Used by Oil Industry. V. Sanders. Petrol. Engr, April 
1945, 16 (7), 123.—The new glass product “ Foamglas ” is produced from powdered 
glass and pure carbon by high-temperature baking, in which carbon gases evolved 
cause cellulation to extent of over five million hermetically sealed cells per sq. ft. of 
the product. Its physical properties are tabulated. Foamglas has a coefficient of 
conduction in B.T.U. /hr./sq. ft./°F./in. of 0-45 at 50° and 0-75 at 300° ; it weighs 10} Ib. 
per cu. ft., and is made in blocks 2 to 6 in. thick by 12 by 18 in. It is unattacked by all 
acids, except H.F. and glacial phosphoric acids. A test-piece has withstood a tem- 
perature of 1200° F. for 24 hr. without loss in weight. Many uses of Foamglas in the 
roleum industry are outlined; it has been used with satisfaction for insulating 
walls of by-product process rooms, heat exchangers, large hot storage tanks and reaction 
and other towers. It is quite satisfactory with temperatures as high as 900° F. 
Photographs of some applications are shown. W. H.C. 


MISCELLANEOUS. 


965. Trends in Liquefied Petroleum Gas Industry as Reflected by Special Survey. P. K. 
Thompson. Petrol. Engr, February 1945, 16 (5), 176.—A survey of a report on supply 
and demand of petroleum liquefied gases for 1933, 1944, and first half of 1945, sub- 
mitted by the investigating committee to the Petroleum Administration for War. 
The information was obtained from replies to a questionnaire from 110 companies 
controlling 201 plants. Data received were in respect of (1) propane, (2) n-butane, 
(3) isobutane, (4) butane-propane mixtures, (5) n-butane~isobutane—butylene mix- 
tures, in relation to: fuel for heating, chemical manufacture, refinery use, isomeriza- 
tion feed, synthetic rubber components, and potential excess production. Charts 
show the amounts of liquefiable petroleum gases used for: (1) chemical manufacture ; 
(2) refinery use ; (3) synthetic rubber components for 1943 and January to March 1944, 
and the quantities estimated for April to December 1944, and January to June 1945. 

(1) Liquefiable petroleum gases used in chemical manufacture were mainly pro- 
pane and butane—butylene mixtures. Amount of L.P. gas as a liquid is shown to have 
increased 44% in 1944 over 1943. Far greater quantities, however, of L.P. gas, as gas, 
are pipe transported for chemical manufacture; a recent estimate for gaseous and 
liquid materials, so used, gave the figure 389,127,500 gals. for 1945 and the 1944 

(nine months estimated) was set at 478,022,000 gals.—an increase of 23%. 

(2) For security reasons the L.P. gases for refinery use are not segregated ; the total 
includes figures for conventional refining demands with those used in various processes 
for aviation gasoline manufacture. Figures given show an increase of 50% for 1944 
over 1943. 

(3) Under synthetic rubber components the figures show an increase of 270% for 
1944 over 1943, 

In November 1944 butane was short by 4,000,000-7,000,000 gals. per month. It 
would appear that in the post-war era large quantities of butanes at present being 
converted into war materials will be available, and as catalytic cracking gradually 
displaces thermal cracking operations, the butanes now used for propylene manu- 
facture will be released, as propylene will be made by catalytic dehydrogenation of 
propane when a satisfactory process for the separation is completed. From present 
viewpoint the trend is towards use of acetylene, ethylene, and propylene as starting 
point for chemicals, and increasing amounts of ethane and propane are indicated on 
the completion of processes now under investigation. Although butanes will still be 
required for some part of the chemical programme, the demand may not be so large. 
It is anticipated that the post-war era will find a balanced demand for L.P. gas products 
and allow the industry to expand and progress in a stable manner. W. H. C. 


966. Du Pont Research. E. K. Bolton. Chem. and Ind., 1945, 122-127.—The 
Chemical Director of E. I. du Pont de Nemours and Company gives an account of the 
history, growth and organisation of the company’s research. Cc. F. M. 


967. Petroleum Developments Dominated by Demands of War. R. K. Davies, Chem. 
Eng. News, 1945, 28, 144.—During 1944 construction work for the 100-octane pro- 
gramme cost $760,000,000, whilst army gasoline and the synthetic rubber programme 
imposed immense strains on the petroleum industry. The opening of new fields 
brought U.S.A. oil production to a record figure of 5,000,000 brl. per day, and transport 
problems multiplied. The U.S.A. system of allocating petroleum products is dis- 
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cussed, as also the effects of the invasion of Europe and the increased activity in the 
Pacific. The Anglo-American Agreement on petroleum should form a basis for an 
international petroleum conference. 8. J.L, 


968.* Economic Factors to Determine Fuels of the Future. B. H. Weil, World Petro. 
leum, 1945, 16 (2), 49.—In man’s choice of fuel the greatest problem is abundance of 
supply. At present rates of production, U.S.A. known reserves of petroleum would 
last 14 years, coal 3000 years, and natural gas 30 years. Synthesis of gasoline is at 
present uneconomic, but the author advocates fundamental research in case of future 
emergencies. Processes discussed are the Fischer-Tropsch, the pyrolysis of oil-shale 
_ and oil-sands, the carbonization and hydrogenation of coal, of which the first seems the 
most attractive. No future shortage of gaseous fuels is visualized. Looking to the 
immediate future, it is believed that 110-octane aviation gasolines will not be required 
for post-war automotive purposes. Gasolines of 85-90 octane number will be produced 
and probable improvements in car design are described. Diesel fuels are increasing 
rapidly in importance, but prediction is difficult in the case of heavy fuel oil and 
natural gas. 8. J. L. 


969.* Design for Efficiency in a Routine Control Laboratory. W.C. Albert.  Rejiner, 
March 1945, 24 (3), 104-107.—The laboratory at Baton Rouge — and its 
practices are described. A. H.N. 


970. Coal Statistics. Anon. Chem. Tr. J., 8.6.45, 116 (3029), 628.—Statistical Digest, 
1944 (CMD 6639. H.M.S.O.) published by the Ministry of Fuel and Power gives data 
on the production of coal in 1944 and earlier years, and on its consumption in different 
industries, including carbonization and coal tar distillation plants. C. L. G. 


971. Hydrocarbon Oil Duties. Anon. Chem. Age, 1945, 52, 343.—A résumé of the 
Ayre Committee’s proposals shows the adverse effects of the hydrocarbon-oil duties 
on British industry. Their removal would encourage home refining to supply raw 
materials for a synthetic chemical industry and to develop new processes. Production 
of detergents, turpentine, and pinene suffer indirectly under present duty, and taxing 
of benzol used for chemical intermediates.raises cost of products with detriment to the 
export market. Annual cost of removing the duties would be £400,000, but develop. 
ment of chemicals from petroleum would cease to be dictated by fiscal considerations. 
It is not anticipated that the coal-tar industry would suffer under the proposals. 
8. J. L. 

972. Oil Company Finance. S. H. Withey. Chem. Age, 1945, 52, 380.—New legisla- 
tion in U.S. may cause increased drilling costs and hence a decline in number of wells 
drilled. Figures are given for production, gross and net profits, taxes and dividends 
for Apex (Trinidad), Anglo-Iranian, and Lobitos Oilfields from 1939 to 1944. Anglo- 
Iranian stock has declined. Lobitos are about to embark on an ambitious ae. 
programme, whilst Apex intend to extend their proven acreage, 8. J.L 
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Micromeritics—The Technology of Fine Particles. By J. M. Dallavalle. Pp. xiv + 
428. Pitman, New York and Chicago. Extensive bibliography covering 
40 pages. 1943. Price $8.50. 
Deals with the properties of particles of macroscopic and microscopic dimensions 
and their applications to soil physics, chemical engineering, geology, etc. Particle- 


measurement, size-distribution, a and industrial applications are discussed. 
Particularly useful for road research. 


Engineer’s Manual. By D. B. Keyes and A.G. Deem. Pp. v + 221. John 
Wiley and Sons, New York; Chapman and Hall, London. 1942. Price 15s. 
A handbook containing information of use to the chemical engineer. It contains 
formulz and charts dealing with fluid flow, heat transfer, absorption, drying, distilla- 
tion, filtration, and settling. There are tables of logarithms, integrals, critical 
constants, safe loads, conversion factors, and also dealing with such subjects as 
steam, specific heat, thermal conductivity, viscosity, and vapour pressure. 
A very useful and handy volume for the chemical engineer. Its size, making it 
really a pocket edition, should be much appreciated. 
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OILFIELD EXPLORATION AND®EXPLOITATION. 


Geology. 


973.* Mathematical Chance of Finding Oil. V. G. Gabriel. Oil Whly, 21.5,45, 
117 (12), 49.—During the period 1938-1943, inclusive, the probability of obtaining 9 
producing well from exploration was 1 : 6-1-for wells based on geology, 1 : 5 for wells 
based on geophysics, 1 : 4-4 for wells based on a combination of geology and geophysics, 
and 1: 20-6 for wells based on sundry, non-technical reasons. The corresponding 
figures for Texas were respectively, 1 : 6-4, 1 : 5-2, 1: 3-7 and 1: 17-9. 

A conservative and intelligent exploration programme calls for a balanced estimate of 
the most probable profit or loss which might accrue as a result of success or failure td 
discover an oilfield. 

If the most probable present worth of future oil discovered in Texas is $3,000,000, 
the cost of drilling the well $120,000, the cost of preliminary geological and geophysical 
work $50,000, and the cost of leasing and other expenses $40,000, mathematical ex. 
pectation indicates that the use of both geological and geophysical information in 
drilling for oil in Texas would probably result in a gain of $657,000; the use of non- 
—— information would probably result in a gain of only $16,000. 

expectation is given by: HZ = pa — gb, when a is the sum of money which can 
be won, and p the probability of winning it, while b is the sum of money which can be 
lost, and g the probability of losing it. G. D. H. 


974.* U.S. Exploratory Drilling in 1944. F.H.Lahee. Oil Wkly, 14.5.45, 117 (11). 
50.—In 1944 4796 exploratory wells were drilled in U.S.A.; in 1943 there were 3343, 
The 1944 footage was 20,225,887 ft.; in 1943 15,122,364 ft. Of the 1944 wells 944 
were producers, of which 844 were drilled on technical advice, and 3007 wells drilled 
on such advice were dry. 10 producers and 110 dry holes were located for reasons 
unknown. 

At the beginning of 1944 U.S.A. proved reserves were estimated to be 20,064,152,000 
bri., and at the end 20,453,231,000 bri. 

Tables give 1944 data on : number of oil, gas and condensate wells and dry holes 
drilled as exploratory tests; basis for locating exploratory holes; statistics on 
exploratory holes in eleven selected states ; distribution of exploratory wells by classes 
and results of drilling. G. D. H. 


975.* Exploration Falls Short of P.A.W. Programme. L. J. Logan. Oil Wkly, 
23.4.45, 117 (8), 52.—During March the U.S.A. exploratory completions averaged 71 
per week, the February figure was 78 per week. For the first quarter the completion 
rate was on the basis of 4100 per year, whereas P.A.W. requires 5000. Apparently 
the deficiency is due to lack of incentive to take risks, and the relatively high present 
costs of wildcatting. The success ratio of 19% is higher than last year, when it was 
17-6% during the first quarter. An increased proportion of the drilling has taken place 
in wholly unproved areas. 

A new gas-field was found in California during March. It is 4 ml. north of the Rio 
Vist: field and promises to be a major field. The only March success in the Rocky 


Mountain region was a well which extended the Kevin-Sunburst gas area 3 ml. east, 


and gave 28-gravity oil and gas. The Cap Rock pool of Lea County, New Mexico, was 
extended 1} ml. south. Illinois had 3 new oil-pools in March; 2 were extended and 
in another a new pay-zone was opened. Two oilfields and a new pay were discovered 
in Michigan in March. Kansas also had 3 discoveries; an old field was extended, and 
a new gas-field was found. The Utica pool of Kentucky was extended. A small new 
oil-pool was discovered in Oklahoma. Five new oilfields were found in Louisiana. 
Tables summarize the U.S.A. exploratory drilling results during March and the first 
three months of 1945. March discoveries are listed with pertinent data and are classi- 
fied according to type, with comparative figures for February 1945 and the first quarters 
of 1944 and 1945. G. D. H. 


976. Carthage Area Holds Promise of Becoming World’s Largest Gas Reserve. 
N. Williams. 19.5.45, 
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Carthage area of Panola County, East Texas. The outpost wells of the present pro- 
ducing area embrace an area of about 300sq.ml. Four producing horizons are known : 
Hill (4900-5050 ft. deep), Uppor Pettit (5650-6000 ft.), Lower Pettit (56850-6200 ft.), 
and Travis Peak (6000-6400 ft.). Their gas content is estimated to be 4,235,100 
million cu. ft., and the ultimate recovery may be 2-5-3 million million eu, ft. Recover- 
able condensate may be 39,500,000 brl. Higher figures have been given for the gas 
reserves. 

The Carthage area is well-located with respect to various gas transmission systems. 
The field was discovered in 1936, but only 18 wells were drilled up to 1944, and over 9 
were drilled in 1943. Now there are 54 wells, 33 being completed in two zones. 

All the producing zones are in the Trinity Group of the Lower Glen Rose, and consist 
of oolitic limestones. The Hill zone is the least extensive. Porosity varies within 
each zone. The structure is a large iow-relief dome, but porosity controls production. 
Every well does not necessarily find production in all the zones. Wells in the Hill 
zone have the greatest open-flow capacities, and average 120 million cu. ft./day. Rock 
pressures are abnormally high for the depths, and initially ranged 2300-3000 lb. /sq. in. 
Development is on a 640-acre 

At the beginning of March 1945 the gas production totalled 54,000 million cu. ft., 
and the condensate recovery 834,857 brl. Currently production is about 130,111,000 
cu. ft./day. Existing pipe-line outlets have a capacity of 100-125 million cu ft./day. 
Other lines are proposed. A gasoline plant with a throughput of 25 million cu. ft./day 
is operating, and two others are to be built with twice this capacity each. A 100- 
million cu. ft./day plant is being built. G. D. H. 


977.* San Joaquin Field Shallow Pay to be Investigated. Anon. Oil Wkly, 16.4.45, 
117 (7), 71.—The San Joaquin, Venezuela, completions have been in the Eocene at 
about 7000 ft., the initial outputs being about 1500 bri./day. An Oligocene pay at 
3600-3700 ft. is cased off in all but one well, in which a blow-out occurred before it was 
abandoned. G. D. H. 


978. Pacific Northwest is Receiving Increased Exploratory Attention. Anon. Oil 
Gas J., 26.5.45, 44 (3), 116.—A wildcat being drilled on the north side of Gray’s Har- 
bour near Aberdeen, Washington, is reported to have run into a gas-zone at about 3000 
ft. Other wildcats have been drilled in this area and have found gas, but not in 
commercial quantities. Two structures are fairly well defined. A deep test in the 
Aberdeen area in 1932 was abandoned at 6726 ft., having encountered a strong flow of 
hot water. Gas was found in a shale between 2000 ft. and 3000 ft. 

There is leasing activity in several areas: Whatcom County, Washington, Mult- 
nomah County, and Harney County, Oregon. G. D. H. 


979." The Red Beds and the Anadarko Basin. ©. N. Gould. Oil Wkly, 21.5.45, 
117 (12), 59.—The Permian Red beds consist of great thicknesses of red clay shale with 
lenses of sandstone and of evaporites. The beds are deltaic or estuarine, deposited 
by rivers emptying into a southwesterly retreating ocean. Inland seas were formed 
at times and produced the evaporites. 
New Mexico, and Colorado. An account is given of the evolution of knowledge con- 
cerning the Red Beds, their relationships and structure. G. D. H. 


980.* Cantagallo Extension Test is Reported Successful. Anon. Oil Wkly, 7.5.45, 
117 (10).—Cantagallo 6, an east flank extension test on the west bank of the Middle 
Magdalena, opposite Puerto Wilches, has been reported to be being completed as a 
flowing well. Tests were to be made in the Upper Cretaceous. The field has two 
other shut-in wells which produce 20-gravity crude and have a joint capacity of over 
5000 brl./day. G. D. H. 


981.* Santa Barbara Field Gets Extension Development. Anon. Oil Wkly, 30.4.43, 
117 (9), 65.—Operations by Mene Grande on the Travieso 3 concession have considerably 
extended the Santa Barbara field westward. Efforts are being made to extend pro- 
duction to the south. The southern edge of the Santa Barbara-Mulata-Jusepin - 
producing trend has not been established. G. D. H. 
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982.* Shell has another Dificil Producer; more Companies Plan Exploration. Anon. 
Oil Wkly, 7.5.45, 117 (10), 70.—Dificil 4 has been completed for 500 bri. /day of 44. 
gravity oil, after two acid treatments. Development to west and south may give 
sizeable commercial field. 

A fourth dry test has been completed on the Doce concession, which may be 
surrendered. 

North of the Dificil tract San Angel No. 1 was completed as a good gas-well; a 
second well was dry. G. D. H, 


983.* Northern Egypt. D.L. Carroll. Oil Wkly, 16.4.45, 117 (7), 44.—55 ml. east of 
Suez, at El Nekhl, a test has been stopped at 5570 ft. in the Nubian sandstone owing 
to drilling difficulties. 34 ml. northwest of Cairo, at Khatatba, another wildcat has 
reached 5800 ft. South of Suez, on the east side of the gulf, a test has been started at 
Ain Musa. 

Production has ceased in the Gemsah and Abu Durba fields. At Ras Gharib and 
Hurghada the output was forced to 25,000 brl./day between 1941 and 1944. Failure 
to find additional production in this area is largely due to the fact that only drilling 
is likely to provide reliable information on subsurface conditions in most of the area. 
Structural mapping by both geological and geophysical methods is hindered by the 
thick mantle of Miocene beds on the folded and faulted beds containing the Cretaceous 
and Carboniferous Nubian sandstone series in which most of the oil occurs. The Mio- 
cene is thin or absent in most of the Sinai Peninsula and northern Egypt. There 
geological and geophysical work is likely to be more successful. There are possibilities 
of finding oil accumulations in shoreline wedge-outs of Triassic beds. The El Nekhi 
wildcat found good shows in the Cretaceous. 

In the Nile delta the Upper Tertiary beds are deeply buried by Pleistocene and Recent 
deposits. Little interest has been shown in this area, apart from its interior margin 
where the Miocene is not deeply buried. In Northeast Egypt outcrops show the 
attitude of the Eocene and Mesozoic beds. The Sinai Peninsula wildcat has good 
shows in the Cretaceous Upper Nubian beds. The well was low on structure with a 
view to testing wedge-out conditions in the Triassic and Jurassic, which beds are very 
thick farther north, but absent in southern Sinai. The well was inconclusive on this 
point. A second well is to be drilled farther south and higher on structure with a view 
to testing the Cretaceous further. The folds run northeast-southwest. To the south. 
west, on the Egyptian mainland, the folds are marked by lines of basaltic plugs. 

G. D. H. 


984. New Field Discovered in Arabia. Anon. Oil Gas J., 12.5.45, 44 (1), 86.—It is 
reported that the Arabian American Oil Co. has discovered a new field. The discovery 
well is west of Qatif on the coast between Damman and Ras Tanura. G. D. H. 


Drilling. 


985. New Diesel-Powered Rig Incorporates Advances in Automatic Control. 
‘N. Williams. Oil Gas J., 5.5.45, 43 (52), 97.—The drilling rig described in this article is 
one of the largest diesel-powered assemblies ever operated in Oklahoma. Particular 
reference is made to the three engines, which include a number of features developed 
during war years but not previously available to the drilling industry. This is the 
first hookup of three large-sized engines employing pneumatic throttle controls for 
synchronizing engine speed. A. H. N. 


986. Modern Drilling. Anon. Oil Gas J., 28.5.45, 44 (3), 150-151.—The Cardwell 
Model O Twin-engine draw-works is described and its chief features detailed. 
A. H. N. 


987. Modifications of Standard Methods Achieve Improved Drilling Efficiency. P. Reed. 
Oil Gas J., 21.4.45, 43 (50), 118.—Changes in drilling practices, including modified 


plans for rig equipment layout and piping, and for application of starch drilling-mud 
treatment are discussed, as well as rotary speeds employed and policies adopted for 
reducing time consumed in drilling. A. H. N. 
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988. Prefabricated Foundations for Multiple-Engine Setup. Anon. Oil Wkly, 23.4.45, 
117 (8), 72-73.--Recent practice in providing bases for multiple-engine rigs has been 
to manufacture one massive base to take the whole unit. One Pacific Coast con- 
tractor, operating several strings of rotary tools and relying on diesel power, gets 
away from the drawbacks of the single, comprehensive base by fabricating its equal in 
a number of like sections which, ranged together and ied with 8-beams overhead, 
offer the stability of the single piece, with the added advantage of being readil 
demountable and transportable on the truck along with othor equipment. The 
individual or unit section consists of paired channel bases, the ends turned upward 
through 30° to provide skid-shoe for easy sliding of the unit into position over the 
sub bases or cribbing. These two channels are held rigidly as to spacing by means of 
channel spacers, welded to the skid members just behind the shoe section. These 
channels are inverted, with respect to the skid members, so as to afford a flat surface 
on which material can be stacked, if desired, and to afford good standing while aligning 
the overhead beams. On each skid, at the point where the spacer channels are welded 
in, the corner posts are welded in place. These corner posts are made from salvaged 
drill-pipe, and cut to uniform length to afford the desired headroom over the skids 
before being placed. The pairs of posts on a common skid are capped with sections of 
channel, the flanges being turned downward to fit over the pipe and to afford a smooth 
upper surface. Between these longitudinal channels are welded a second pair of 
spacers, with the flat side uppermost, and with the outer flange of the spacer unit set 
flush with the outer end of the cap member. There is thus formed a rectangle of 
beams, all flat, and levelled to a common height, which serves as base on which to set 
any desired equipment. Other details are given and illustrated. A. H. N. 


989. Diamond Bit Cores Hunton Lime Pay in West Edmond. K. M. Fagin. Petrol. 
Engr, May 1945, 16 (8), 237.—Recovery of approximately 48 ft. of 2 21/32-in. cores 
representing 84% of the Bois d’Are producing section of the Hunton lime formation in 
a well in the West Edmond field, Oklahoma, has been attained by the Sohio Petroleum 
Co. through the experimental employment of a special diamond core-bit and barrel 
by U.S. Bureau of Mines engineers. Most of the cores obtained were from 
2 to 2l-in. long and in good condition despite the fractured, crystalline, and friable 
character of some of the layers. One single piece of core on the last run measured 
approximately 7}-ft. in length, but the overall recovery amounted to only 95% of 12 
ft. compared with 100% recovery on the preceding 10-ft. run. Reason for using 
diamond drilling and details of the method are discussed. Precautions to be taken 
and hazards of the methods are indicated. A. H.N. 


990. Drilling Problems in Mississippi and Alabama Fields. K. M. Fagin. Petrol. 
Engr, May 1945, 16 (8), 51.—A brief summary of problems encountered in drilling 
Alabama fields is given, ranging over the subjects of transport and equipment supply 
difficulties, scarcity of fuel oil, mud troubles, and similar items. Practices adopted 
in the fields regarding type of bits and weights, cementing operation, and completion 
methods are also briefly indicated. A. H. N. 


991. New Types Casing Shoes Pack Off Bottom of Hole during Cementing. K. B. 
Barnes. Oil Gas J., 3.3.45, 48 (42), 57.—Sometimes after cementing an intermediate 
string which has been suspended in the hole, or an oil string on top of a pay, a cement 
plug is found below. When this occurs for the former, extra drilling time is required ; 
for the latter, some of the pay-zone may remain “ sheathed ’’ or isolated from pro- 
duction. In this article new developments for packing off the lower hole during 
cementing are described. A new full-hole-type shoe is discussed. This is comprised 
of two main parts. One of these parts, in some respects, is not unlike a regular 
cementing shoe, The bottom portion has an internal bakelite guide and back-pressure 
valve, the same as a conventional float shoe. Above, on the outside, are two packer 
rubbers separated by a steel wedge ring. In the same unit, above the packer rubbers, 
are four keyhole-shaped slots. Other principal unit of the Cementrol shoe consists of a 
bakelite sliding cylindrical sleeve, which, in closed position, covers the four side ports 
of the shoe unit. The sliding sleeve contains a seat for a ball-check valve and is 
fastened, with four bakelite shear pins extending through the ports, to an outer steel 
ring which rests on top of the packer rubbers and by downward movement will com- 
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press and expand them outwardly. As long as the sliding cylindrical sleeve covers the 
four side ports, mud can pass only downwardly through the shoe in the same manner 
as in a regular float or guide shoe. Rubber gaskets are inserted in the top of the 
bakelite sleeve to prevent mud or cement by-passing it on the outside. Inserted jn 
the outside metal ring SS against the top of the packer rubbers is a slip. 
type lock to keep the rub expanded and the ports open once this action has taken 
are A. H.N, 


992. Casing Methods for Well Completions. W.A.Sawdon Petrol. Engr, May 1945, 
16 (8), 242.—A discussion of the use of (1) water string and liners; (2) combination 
strings; and (3) gun-perforated blank pipe cemented through the producing zone, 
It is impossible to lay down hard-and-fast rules for the completion method to be used 
under any set of conditions, but, basing procedure on the advantages and disadvant. 
tages of the three methods considered, the following are given as general preferences 
under normal conditions. The use of selective gun perforating when sories of pro- 
ductive strata are to be produced has become a rather well-established practice, 
Even in highly proved fields it is often the best method to use when there is any 
separation between the oil-bearing sections of the productive zone. For other condi- 
tions (including “‘ intermediate waters "’ that may separate a sand body but not be an 
actual formation separation) the following tabulation is given as a summary of methods 
’ for general conditions: (1) Wéldcat and edge wells. (a) Combination string (in ex. 
tremely high-pressure areas water string would be preferable), (b) blank casing 
cemented and gun perforated, (c) water string (only when necessary to protect upper 
part of hole or when there is likely to be considerable testing); (2) Proved field wells. 
(a) Combination string, (6) water string and liner, (c) blank casing cemented and gun 
perforated ; (3) Loss of circulation or low-pressure zones. (a) Water string and liner, 
(b) combination string, (c) blank casing cemented and gun perfdrated; (4) Special 
drilling fluids. (a) Water string and liner, (6) combination string possible to some 
extent with carbonated mud and acid, (c) blank casing cemented and gun perforated 
possible to some extent with carbonated mud and acid; (5) Intermediate waters. (a) 
Blank casing cemented and gun perforated, (b) water string and cemented liner, (c) 
combination string; (6) Possibility of deepening. (a) Large size combination string, 
(b) large size blank casing cemented and gun perforated, (c) water string and liner; 
(7) Sand trouble. (a) Water string and liner, (b) combination string, (c) blank casing 
cemented and gun perforated. A. H. N. 


993. The Power Tong. J. Moon. Petrol. World, May 1945, 42 (5), 49-51.—The 
Hillman-Kelley Model 3000-power tong is described and its operations discussed. 
Design of the new power tong is extremely simple. A split-ring gear containing a 
self-energizing jaw mechanism is driven through a gear-reduction arrangement. 
This is all enclosed in a compact case and driven by an air motor. Driving the ring- 
gear as the split area which is approximately 4 in. wide is accomplished by having two 
driver gears for the ring-gear so that one will always be engaged while the other is 
passing the slot. The ring-gear floats on six ball-bearing mounted guide-rollers 
located radially about the case at the outside diameter of the gear. Since the ring- 
gear has no fixed centre, these rollers guide the ring-gear and tong jaws anchored to 
the ring-gear in a true circle, while the gear is being driven by one or both of the driver 
gears. The power is obtained pneumatically. In operation, the tong is hung in the 
derrick by means of a light line in a position where it can be swung on tothe pipe. In 
the case of portable derricks it is usually left hung all the time, whether the derrick is 
in use or travelling over-the-road. In permanent derricks the tong can be hung by 
a line from the crown and counter-balanced, if desired. A back-up line, secured to the 
end of the handle and anchored to a derrick leg, completes the installation. In coming 
out of the hole the tong is swung against the pipe after a stand has been lifted and the 
slips set—the jaws latching automatically. The shift lever is placed in low-gear 
position, which will stop up the torque delivered to the pipe sufficiently to break the 
toughest joints without hammering the couplings. After one turn, the tong-gear drive 
is shifted into high and the pipe quickly unscrewed. A reverse is provided on the air 
motor so that the jaws may be backed off and the ring-gear slot matched with the case 
slot to permit removal of the tong from the pipe. Since direction of rotation when 
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making up pipe is opposite to breaking out, a roll-over ring is provided so that the 
tong may be turned over when tubing is being run in the hole. Operational data are 
given in some detail. A. H. N. 


994. Field Testing of Drilling Muds. V.B. Zacher. Oil Gas J., 21.4.45, 43 (50), 108.— 
Paper Presented before American Petroleum Institute-—This paper is a treatment of 
some aspects of instruments and methods used in mud testing and control as applied. 
at drilling rigs. In addition, various mud problems are discussed—their relation to 
drilling operations and the treatment thereof. Symptoms and treatment of mud 
troubles are tabulated. A. H.N. 


995. Radioactivity Well Logging. V. J. Mercier. Oil Gas J., 5.5.45, 43 (52), 90.— 
Radioactivity well logging can be applied through casing and cement. Examples are 
described of use of radioactivity well logging for detection of cased-off producing 
zones, for purposes of correlation, and for location of a casing shoe. G. D. H. 


Production, 


996. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 18. P. J. 
Jones. Oil Gas J., 3.3.45, 43 (42), 53-54.—The viscosity of reservoir gases may be 
estimated in terms of molecular weight, reservoir temperature, and pressure. How- 
ever, for reservoir gases near their two-phase regions more information is needed. 
There seem to be no general rules for estimating viscosity of reservoir liquids. One 
method for estimating viscosity is based on the viscosity of oil at standard conditions, 
reservoir temperature, and saturation pressure. This method is not universal because 
it can be 100% wrong. But it gives results which are accurate enough for practical 
purposes when working with reservoir liquids similar to some other reservoir liquid 
for which viscosity data are known. A. H.N. 


997. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 24. P. J. 
Jones. Oil Gas J., 21.4.45, 43 (50), 124.—Displacement of oil by gravity relative to 
gas takes place in many reservoirs. Equations are derived which may be used to 
estimate the rate of oil displacement by gravity parallel to bedding in bris./day/acre. 
Rate of oil advancement parallel to bedding in ft./day is also considered. Graphs 
showing the effect of dip, permeability, and gas saturation by gravity are included. 
Rate of advancement downdip in ft./day of a gas contact varies inversely with gas 
saturation. The lower the oil recovery the faster the rate of advancement of a gas 
contact. Time is a factor in displacement of oil by gravity. Because of the time 
factor, the faster the rate of oil production from a reservoir, the lower the oil recovery 
at a gas contact and the faster the rate of advancement downdip of a gas contact. 
A. H.N. 


998. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 25. P.J. Jones. 
Oil Gas J., 28.4.45, 483 (51), 126.—This part deals with the displacement of water by 
gravity relative to oil and gas. The shape of an oil-water interface is influenced by 
gravity. An oil-water interface can approach a well up to a point. Beyond that 
point, water is fingered into a well against gravity by the pressure drawn-down in the 
well, The distance over which fingering occurs can be estimated only aside from the 
draw-down required to overcome the resistance across liners, perforations, plugged 
screens, and the resistance imposed by mud and paraffin. Equations for linear and 
radial displacement by gravity of water and oil relative to a gas phase in approximately 
horizontal pays are included. The shape or pattern of oil-water and gas-water inter- 
face relative to injection wells may also be influenced by gravity. However, invasion 
patterns relative to injection wells will be considered in a later article. A. H. N. 


999. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 26. P. J. 
Jones. Oil Gas J., 5.5.45, 43 (52), 103.—This article is limited to reservoirs having no 
primary gas-cap. If a reservoir liquid is under-saturated, a comparatively small 
percentage of the oil in place can be recovered by expansion of the reservoir liquid in 
absence of water encroachment. When reservoir pressure declines below saturation 
pressures, oil is recoverable by gas expansion. If a declining reservoir pressure is 
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accompanied by water encroachment, gas injection, or water injection, the rate of 
pressure decline/brl. of oil produced is reduced and oil recovery is higher, relative to g 
given reservoir pressure, than if there were no reduction in reservoir space. Methods 
for estimating oil recovery by expansion are derived and illustrated by examples, 
Oil recovery is expressed in terms of reservoir pressure and gas—oil ratios. Examples 
of oil recovery v. declining reservoir pressure are included for (1) no water encroachment 
and no gas injection; (2) no water encroachment with gas injection, and (3) water 
encroachment. The need for controlling gas—oil ratios in producing oil expansion is 
illustrated by curves. Oil recovery by gas expansion and gas injection is very sensitive 
to gas-oil ratios. Under some conditions a 30% increase in gas-oil ratio can reduce 
oil recovery by 100%. A. H.N, 


1000. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 27. P. J, 
Jones. Oil Gas J., 12.5.45, 44 (1), 124.—This article considers oil recovery by expan. 
sion from reservoirs having a primary gas- cap. Methods for estimating oil recovery 
by expansion of evolved solution gas and primary gas-cap are derived and illustrated 
by examples. The benefits resulting from non-production of gas-cap gas are three. 
fold : (1) Much higher oil recovery /unit decline in pressure ; (2) faster rate of recovery, 
and (3) larger fraction of ultimate recovery is flowed rather than pumped. In numer. 
ous cases gas-cap gas is produced because of adverse economic conditions. Royalty 
and working interests underlain by gas are not given sufficient equity in a reservoir by 
the royalty and working interests underlain by oil. The differences could be adjusted 
and conflicting interests reconciled if the royalty and working interests underlain by 
oil would realize that in most instances the value of their properties is increased any. 
where from 50 to 150% by not producing gas-cap gas. If a fair share of the increase 
in value were assigned to royalty and working interests underlain by gas, benefits 
would accrue to both parties. An example is included to show the advantages resulting 
from non-production of gas-cap gas. A. H.N., 


1001. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 28. P. J. 
Jones, Oil Gas J., 19.5.45, 44 (2), 128.—Recovery of condensate by cycling is ex. 
pressed in terms of the invasion factor and the displacement factor. The invasion 
factor is the fraction of reservoir space invaded by injected gas. The displacement 
factor is the fraction of the condensate initially in place displaced by injected gas 
within the invaded region. Based on field experience with recovery of condensate to 
date, tentative data on relative permeability are included. These data are subject 
to revision in the light of further experience. Recovery of condensate from 1 bri. of 
reservoir space, point data, is expressed in terms of the percentage dry or wet gas in 
the production from a point. These data may be used to estimate condensate recovery 
from the region invaded by dry gas up to the time dry gas first appears in a producing 
well. As more gas is injected, the following conditions obtain: (1) recovery from the 
region invaded up to the time dry gas first appears in a producing well is increased ; 
(2) percentage of dry gas in the production increases, and (3) the area invaded by dry 
gas also increases. The additional recovery from the region invaded up to the time 
gas first appears in a producing well can be estimated from point data in terms of the 
percentage dry gas that would be in the production if the invaded area does increase. 
Therefore relationship between condensate recovery and composition of production 
also depends on the invaded area. A. H.N. 


1002. Mechanics of Producing Oil, Condensate, and Natural Gas. Part 29. P. J. 
Jones. Oil Gas J., 28.5.45, 44 (3), 139.—Deals with displacement factors. Other 
things equal, recoveries of oil by displacement with gas or water and recoveries of 
condensate by displacement with gas are proportional to displacement factors. A 
displacement factor is equal to the average value of the recoveries from the individual 
points within a region invaded by a displacing fluid. The path along which an inter- 
face between a displacing fluid and a reservoir fluid advances is called a displacement 
line. Recovery from points along a displacement line varies with distance from the 
source of a displacing fluid. For example, recovery of oil or condensate from points 
in the vicinity of an injection well is higher than from points more remote. An 
equation is derived which enables estimation of recovery from any section (1) between 
the source of a displacing fluid and the position of an interface, and (2) between the 
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source of a displacing fluid and any section for which composition of the production is 
known. Procedure for estimating recoveries is illustrated by examples on displacement 
of condensate by day gas and on displacement of oil by water. A. H.N. 


1008. Bureau of Mines Analysis of Subsurface Oil Samples. A. B. Cook, E. J. Dewees, 
and H. M. Harris. Petrol. Engr, May 1945, 16 (8), 85.—With the view of securing 
subsurface oil samples, the authors studied the bottom-hole pressure data on the 
West Edmond field that had been compiled by the Corporation Commission of the 
State of Oklahoma and selected 2 wells in widely separated areas of the field where 
flowing pressures at the bottoms of the holes seemed to be near the initial reservoir 
pressure. Preliminary tests, which included measurements of gas-oil ratios, depth 
ures, and depth temperatures, indicated that the reservoir oil in the vicinities of 
the two wells was not saturated initially with gas. The annuli between the tubings 
and casings of both wells were full of oil when the tests were made. Tabulated and 
graphical data are presented regarding volumes of oil, gas, and their mixtures, and of 
the field and reservoir characteristics. These are briefly discussed. A. H.N. 


1004. Application of Alignment Chart to Solving Rapidly Production Fore-casting 
Problems. Part 4. L.R.Merryman. Petrol. Engr, May 1945, 16 (8), 68.—The chart 
described is designed to determine the number of years required to produce a given 
amount of oil when the initial rate of production and decline rates are known or assumed. 
Like the others, it can also be used:in reverse to solve other problems. It is based on 
the laws of the geometrical progressions. The general series and the derived formulz 
were shown in the preceding articles. The principal application of this chart is the 
determination of the economic life of a property when the total future commercial 
production has been determined by a volumetric estimate and to make a quick check 
on the reasonableness of estimates of reserves made by volumetric means. Typical 
examples are worked out for a hypothetical case. A. H. N. 


1005.* Method for Evaluating Available Oilfield Reserves. I. A. Charnuii. Bull. 
Acad, Sci. U.R.S.S. Cl. Set: Tech., 1943, (11-12), 15-21.—Reserves are calculated by 
the relationship between total flow of the field at a given time and sum of liquid with- 
drawn, reckoning from some datum line previous to this given time. Following a 
mathematical discussion, two types of production, involving wet oil, with a constant 
pressure at the flow level and with a diminishing pressure, are dealt with. Method of 
calculation is applied to one field in the Grozny region and results agree = with 
those found by another author using a different method. V. B. 


1006. Completion Practice in Heidelberg Field are Undergoing State of Evolution. 
N. Williams. Oil Gas J., 3.3.45, 43 (42), 50-52.—The development of the Heidelberg 
Field and its structural characteristics are briefly discussed. The field is only a year 
old. With the completion of the second well, a diagonal north-east offset, the practice 
was initiated of taking in the entire section, perforating casing in all sands showing 
saturation. This included a total 15 sand levels with 12 in the Eutaw and 3 stringers 
in the upper part of the Tuscaloosa, comprising a section of more than 5000 ft. topped 
at 4414 ft. In it there was 200 ft. of net sand, and a total of 852 casing perforations 
was made. The relationship of the various sand groups in the Eutaw was not under- 
stood at that time, and the plan was to take in everything showing likely saturation. 
The well flowed at the rate of 1000 brls. of clean oil daily through a 22/64-in. choke. 
Some of the subsequent early wells were perforated with as many as 1000-1200 shots. 
Often not only were the strictly sand-zones perforated, but also some of the shaly 
sands, and even shale. Normally the shale would be too impervious to give up any 
oil, but occasionally it would show signs of some saturation at places, and to avoid the 
chance of passing anything some shale zones also would be taken in. The practice 
was to core and drill through the section, set and cement casing on bottom, and then, 
with the aid of electric log determinations of zones of porosity and saturation, sup- 
ported by core records, perforate everything which gave any indication of possible 
production. In recent practices less perforation is affected. Usually 2}-in. tubing is 
set near bottom with a production packer after perforation. The majority of wells 
are pumped from the start. A. H. N. 
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1007. Experimental Determinations of Water-Vapour Content of a Natural Gas up to 
2000 Ib. Pressure. G. F. Russell, R. Thompson, F. P. Vance, and R. L. Huntingdon, 
Petrol. Tech., January 1945, 8 (1), A.J.M.M.E., Tech. Pub. No. 1792, 1-7.—With the 
advent of higher pressures in the operation of natural-gas transmission lines, the 
removal of water vapour from the gas has become increasingly important, in order to 
prevent condensation or formation of gas hydrate from slowing down or stopping the 
flow of gas. Intelligent design of these dehydration or gas-drying plants has been 
hampered by the lack of experimental data on water-vapour content of natural gas at 
high pressures. 

Previous work has been at pressures up to 600 Ib./sq. in., and at higher pressures at 
temperatures exceeding 100° F. The apparatus and technique employed in iew 
investigations at 600-2000 Ib./sq. in. at atmospheric temperature are described. The 
water was absorbed in anhydrous magnesium perchlorate. The rate of gas-flow was 
6 cu.ft. /hr. 

Plots of the logarithm of water content v. temperature give substantially straight 
lines for constant pressures from 1000 to 2000 Ib./sq. in. On plotting water content 
against pressure at constant temperatures there is deviation from the lines calculated 
from the vapour pressure of water, assuming ideal gases. A plot of the ratio of 
actual to calculated water content against pressure for constant temperatures shows 
that the deviation from the ideal increases with a decrease in temperature. 


G. D. 


1008. An Introductory Discussion of the Reservoir Performance of Limestons Forma- 
tions. A.C. Bulnes and R. U. Fitting. Petrol. Tech., Jan. 1945, 8 (1), A.J.M.M.E. 
Tech. Pub. No. 1791, 1-23.—Field experience with limestone and sandstone pro- 
duction indicates the existence of wide differences between the reservoir behaviour of 
these two types of formation. Little attention seems to have been given to the 
separate study of the flow and retention of fluids in limestones. 

There are two kinds of porous media—intergranular and intermediate. Inter. 
granular rocks are those in which the porosity and permeability are determined by 
the geometrical properties and sorting of the sedimentary units; intermediate rocks 
are those in which there is no direct relationship between grain properties and porosity 
and permeability. Limestones in general are intermediate media. The partial 
relationship between porosity and permeability in any class of porous media is repre- 
sented by an area of finite extent and definite shape on the permeability—porosity 
plane. 

The horizontal and vertical variations of porosity and permeability in limestones 
and sandstones are discussed and compared. Comparisons are made of connate-water 
content, the relative permeability—saturation relationship, and capillary phenomena 
in the two kinds of rocks. 

The application of classical mathematical analysis of flow to intermediate limestones 
is of doubtful value—in highly intermediate limestones because the generalized form 
of Darcy’s law does not hold, and in moderately intermediate limestones because it is 
practically impossible to take into account the geometry of the system of internal 
boundaries which divide the reservoir into numerous (probably depletion type) sub- 
reservoirs of low permeability. The entire producing formation must be considered 
as the irreducible unit, rather than core behaviour integrated to represent the whole 
formation. The material-balance method fails to be entirely satisfactory in moder- 
ately intermediate limestones because the slow approach of such reservoirs to equili- 
brium pressure renders it difficult to determine the true pressure on the basis of shut- 
in periods of practicable duration. Complete co-ordination of geological and physical 
reservoir data is necessary in order to understand the reservoir performance of lime- 
stone formations. ‘ 

In many limestone fields a considerable part of the oil appears to be held in and 
produced from thick zones of permeability less than 0-1 md. The rate at which these 
regions produce into the permeable zones connecting them with the well depends, 
among other things, on the pressure gradient across the boundary between the two. 
It is therefore advantageous to maintain this gradient at a high value if primary 
depletion of the low-permeability zones is to be complete. Since pressure maintenance 
would have the effect of partly or wholly nullifying this gradient, such secondary 
recovery operations should not be applied indiscriminately. G. D. H. 
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1009. Special Technique Promises to Change Future Lime-Completion Practices. 
P. Reed. Oil Gas J., 19.5.45, 44 (2), 137.—During the past several months the method 
of recompleting wells producing from the Pettit lime in the Haynesville field indicates 
that a more uniform drainage of the producing zones in that formation can be obtained 
from producing wells. Injection wells can be improved by a more uniform distribution 
of the injection gas into the reservoir. Briefly, this method of recompletion consists 
of; (1) electric pilot determination of the location and magnitude of the permeability 
in place; (2) use of sand to block out the part of the zone having the highest per- 
meability ; (3) use of plasti taining fillers to cap the sand and seal off between the 
pipe and the formation the section having the bulk of the permeability ; (4) use of the 
electric pilot to control the injection of acid into the tighter zone above the plastic 
bridge. 
Production and development of the field are discussed in some detail. 


A. H.N. 


1010. Detection of Spent Acid after Acidizing: R.G. Mihram. Petrol. Engr, May 
1945, 16 (8), 64.—T wo simple methods have been developed for determining the amount 
of spent acid being produced at any time following an acid treatment. The time 
required to make these determinations is also shown. The two methods are: pH 
measurement, and determination of ratio of calcium content to chloride content. 
Values of pH and ratio of calcium to chloride are tabulated against percentage of 
spent acid. From the table it is evident that fairly quantitative results down to 
mixtures containing about 1% spent acid can be obtained by one method or the other. 
Determinations below this value can be made, but much skill and care, as well as 
blank determinations, are necessary. For field use, an indicating paper is recom- 
mended, for no special equipment is necessary. For laboratory use, both the pH and 
calcium /chloride ratio methods are recommended, depending on time available and 
accuracy desired. In the laboratory the pH is used to indicate the presence of spent 
acid, and the ratio is used to obtain the relative dilution with formation water It is 
evident that the calcium /chloride ratio method is a little more sensitive to spent acid 
in the lower concentrations (1%) than the pH method. Fairly good working curves 
are obtained by plotting the percentage spent acid logarithmically against the calcium / 
chloride ratio or the pH plotted arithmetically. (The use of semi-log paper facilitates 
this, for it is not necessary to look up logarithms.) A working curve thus made up 
can be used on any given formation, and if necessary can be used on any formation 
water to give approximate results, A sample curve drawn from the data in the table 
is shown. A. H. N. 


1011. Protecting Formations with Packers during Salvage Operations. K. H. Miner. 
Oil Wkly, 7.5.45, 117 (10), 46.—Many operators have helped solve their war-time 
casing-shortage problem by pulling unneeded inner strings from old wells. This has 
been successfully accomplished on wells which are still producing. Where casing is 
salvaged from wells that are to be returned to production every precaution must be 
taken to prevent damage to the producing formation. Packers are one means used 
to keep mud from clogging the perforations below the point where the upper portion 


‘of the casing was removed. The procedure has been used successfully in many 


shallow California fields, and is applicable in other areas. Many wells in California 
were completed by the early practice of running full oil-strings for production, and 
these wells have provided a valuable source of second-hand casing. Thousands of 
tons of good casing have been recovered in California during the war. One large 
company pulled approximately 150,000 ft. of this pipe during 1942, and more than 
200,000 ft. during 1943. An examination of the company’s properties revealed it 
might recover 1,150,000 ft. of casing of various sizes from old wells. A number of 
other large companies have pulled approximately equal amounts during the past two 
years. Procedure of using the packers and pulling the casing is briefly discussed and . 
illustrated. A. H. N. 


1012. Plastics Now Adapted to Remedial Work in Kansas Wells. Anon. Oil Gas J., 
28.4.45, 43 (51), 117.—The plastic used in Kansas has been developed especially for 
wells with low bottom-hole temperatures. It is a bifluid chemical, mixed at location 
and introduced into the well by means of a special bailer. It is compounded to set 
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up, with the assistance of a catalyst, under existing bottom-hole temperatures at the we 


end of 4 hours’ time. While a considerable variation in formation temperatures lar 
would result in corresponding wide variations in time of solidification, the relatively th 
narrow range of bottom-hole temperatures prevalent in western Kansas produce only to 
inconsequential variations in setting times. As introduced into the well, the plastic ig pu 
highly penetrative as well as adhesive. Its fluidity increases with increased tempera. th 
tures, and at the temperature existing in Kansas wells very sizeable penetration js ret 
obtained even in tight dolomite cores. This penetrating quality of the mixture io 


provides high bonding in the hardened material by providing innumerable intrusions 
of the fluid into the formation, and this quality is increased in value by a high contact th 
bondage. The method is described in some detail. A. H.N, ob 


1013. Illinois Limestone Successfully Water-Flooded. Anon. Oil Wkly, 23.4.45, mi 
117 (8), 68.—Successful flooding of the McClosky limestone, Illinois, by the Pure Oil tic 
Co. is discussed. Datu show initial production rates and rise of production. ge 

A. H.N. 


1014. Problems and Research in Water Flooding. 8. T. Yuster. J. Inst. Pet., May | 
1945, 31 (257), 121-128.—Testing the formation for its suitability to flooding is dis. 
cussed, followed by a study of the methods used to overcome the troubles associated 
with non-uniform permeability of pays. These are multiple packer completions, 
delayed drilling, and corrective shooting. Finally, the use of surface-active chemicals 
and the limits imposed on the inlet pressure by the density and depth of the overburden 
are briefly studied. A HO, 


1015. Flexible Equalizer Kicks Off Dead Wells. Anon. Oil Wkly, 7.5.45, 117 (10), 
61.—Frequently a flowing well which has gone dead may be placed back on production 
simply by utilizing power stored within the casing in the form of compressed gas, if 
means be at hand to use this power. One company, experiencing considerable diffi- 
culty with a number of wells in a block devised a simple kick-off which effected 
substantial savings in time and money. The tubing and casing in a well are coupled 
together at the surface by }-in. copper tubing which forms an equalizer connection 
between the pressure gauge-cocks on the respective strings. If the casinghead pressure 
be great enough when it is turned into the top of the tubing string, the action is to 
depress the level of the tubing fluid so that when the hydrostatic head thus formed has 
been removed the well will again flow naturally when the gas pressure built up has been 
vented and the tubing is again open to flow. The switcher can hook up the device ina 
very few minutes, loops in the tubing absorbing differences in distances between 
gauge-cocks on different christmas-tree hook-ups. After the loop is installed and 
casinghead pressure admitted te the tubing, it is necessary only to check as convenient 
the rate of equalization as indicated by a pressure-gauge, giving the well no further 
attention until it is ready for starting. As a rule, in the field in which the device was 
tried the dead well kicks off as soon as its tubing-head pressure has been increased to 
within 50 Ib. of the casinghead pressure, the latter usually standing at about 750 Ib. in 
the area. Service records show that equalization alone is successful in restoring pro- 
duction in 90 per cent. of all efforts. A. H.N. 


1016. Salt Water Disposal in East Texas. Part 8. Anon. Petrol. Engr, May 1945, 
16 (8), 294.—This part deals with the practices adopted by Sinclair Prairie Oil Co., 
Humble Oil and Refining Co., and East Texas Salt Water Disposal Co. 

A. H.N. 


1017. Fully Equipped Floating Tank-Batteries Used in Coastal Louisiana Operations. 
E. H. Short, Jr. Oil Gas J., 26.5.45, 44(3), 120.—The floating tank-batteries described 
are the first of the kind to be used on the-Gulf Coast. Advantages are elimination of 
piling and reduction in time ordinarily required to place conventional tank battery in 
operation. Six such floating tank-batteries varying from 120 to 180 ft. in length are 
now in operation. A. H. N. 


1018. Shell Oil Re-establishes Control in Louisiana’s West Lake Verret Field. ©. H. 
Short, Jr. Oil Gas J., 12.5.45, 44 (1), 95.—The sudden appearance of a water boil at a 
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well, which was quickly followed by similar eruptions in other parts of the 

land field, posed a perplexing problem. Remedial methods that brought control in 
the field are described. The final remedy was the use of a relief well for pumping mud 
to block the geysers. Several unsuccessful attempts were made, using fluorescein dye 
pumped into the relief well, to trace the fluid to the surface eruptions. Finally sodium 
thiosulphate (Hypo) was introduced with the fluid pumped down the relief well, and 
returns from a nearby boil, when tested with a detector consisting of sodium oxide in 
jodine solution, showed positive evidence that the relief well fluid was reaching the 
surface. This occurred in 3-6 hours after the introduction of the hypo solution down 
the relief well. All boils and geysers were tested, and convincing evidence was 
obtained indicating that positive contact had been established between the relief well 
and 1 Norman Breaux. At this time calculations showed that an ample amount of 
mud had been pumped into the relief well and, since it had served its purpose, opera- 
tions were suspended. Subsequent observations showed that the water-boils and 
geysers were subsiding. A. H. N. 


1919. Patents on Drilling and Production. W.E. Campbell, Jr., assr. to Standard Oil 
Co. U.S.P. 2,363,499, 28.11.44. Appl. 5.5.41. Non-aqueous drilling fluid. 

J. E. Lucas, U.S.P. 2,363,603, 28.11.44. Appl. 3.2.44. Well pump. 

M.C. Johnson. U.S.P. 2,363,793, 28.11.44. Appl. 14.7.41. Well-testing apparatus. 

D. 8. Muzzy, Jr., and R. Du Wayne Miller, assr. to Shell Development Co. U.S.P. 
2,363,987, 28.11.44 Appl. 8.9.41. Apparatus for electrical exploration. 

H. C. Miller, W. B. Berwald, and D. B. Taliaferro, Jr., assr. to Government of the 
U.S.A. U.S.P. 2,364,088, 5.12.44. Appl. 31.7.40. Core drilling. 

G. Muffly, assr. to Gulf Research & Development Co. U.S.P. 2,364,159, 5.12.44. 
Appl. 11.10.40. Apparatus for electrical bore-logging. 

D. 8S. Kaufman, assr. to Texaco Development Corp. U.S.P. 2,364,222, 5.12.44. 
Appl. 13.3.42. Control of wax deposition. 

W. H. Ellinger. U.S.P. 2,364,281, 5.12.44. Appl. 2.3.43. Paraffin solvent. 

J. L. Foster, assr. to Standard Oil Development Co. U.S.P. 2,364,434, 5.12.44. 
Appl. 19.8.40. Drilling fluid. 

T. V. Moore, assr. to Standard Oil Development Co. vas. 2,363,464, 5.12.44. 
Appl. 4.5.42, Bottom-hole sampler. 

W. L. Church. U.S.P. 2,364,600, 12.12.44. Appl. 2.10.43. Well pump. 

H. C. Johansen, assr. to Sullivan Machinery Co. U.S.P. 2,364,850, 12.12.44. Appl. 
112.41. Rotary drilling apparatus. 

F. N. Osmun. U.S.P. 2,364,869, 12.12.44. Appl. 13.2.42. Jar. 

N. Douglas, assr. to Stanolind Oil & Gas Co. U.S.P. 2,364,957, 12.12.44. Appl. 
8.8.39. Electrical surveying. 

J. J. Heigl and L. R. Hodell, assr. to Standard Oil Development Co. U.S.P. 
2,364,975, 12.12.44, Appl. 28.12.39. Determining permeability of geologic structures. 

M. Williams, assr. to Standard Oil Development Co. U.S.P. 2,365,033, 12.12.44. 
Zppl. 2.5.42. Gravel packing wells. 

K. H. Andresen, assr. to Case, Pomeroy & Co. U.S.P. 2,365,039, 12.12.44. Appl. 
9.9.41. Method of treating oil wells. 

L. C. Chamberlain, assr. to The Dow Chemical Co. U.S.P. 2,365,052, 12.12.44. 
Appl. 25.2.42. Well-treating apparatus. 

C. H. Barnes, assr. to Lane-Wells Co. U.S.P. 2,365,327, 19.12.44. Appl. 25.2.41. 
Adjustable anchor for packers. 

D. C. Bond, assr. to The Pure Oil Co. U.S.P. 2,365,383, 19.12.44.Appl. 9.6.43. 
Drilling mud. 

M. Muskat, assr. to Gulf Research & Development Co. U.S.P. 2,365,428, 19.12.44. 
Appl. 16.10.41. Recovery of oil from oilfields. 
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E. P. Patridge, assr. to Hall Laboratories, Inc. U.S.P. 2,365,489, 19.12.44. Appl, 
15.2.43. Well-drilling mud. 


H. H. Holmes and W. E. Lawson, assr. to E.I. du Pont de Nemours & Co. U.S.P. 
2,365,639, 19.12.44. Appl. 6.12.41. Oil-well filter. 


J. C. Curtis, assr. to Sullivan Machinery Co. U.S.P. 2,365,680, 26.12.44. Appl, 


14.8.41. Rock drill. 
J. C. Curtis and E. G. Gartin, assr. to Sullivan Machinery Co. U.S.P. 2,365,682, 
26.12.44. Appl. 18.9.41. Rock drill. 
J. C. Curtis and E. G. Gartin, assr. to Sullivan Machinery Co. U.S.P. 2,365,683, ( 
26.12.44. Appl. 18.9.41. Rock drill. Ap 
E. G. Gartin, assr. to Sullivan Machinery Co. U.S.P. 2,365,684, 26.12.44. Appl. 
18.9.41. Rock drill. 30. 
J. C. Curtis, assr. to Sullivan Machinery Co. _ U.S.P. 2,365,749, 26.12.44. Appl. ‘ 
7.5.41. Rock drill. Ay 
B. J. Kalb and D. H. Wise, said Wise, assr. to said Kalb. U.S.P. 2,265,763, 26.12.44, 
Appl. 4.11.38. Well-logging device. 6.8 
W. P. Blair and W. A. Schillinger, Assr. to Zero Hour Bomb Co. U.S.P. 2,365,798, | 
26.12.44. Appl. 20.12.40. Device for loading explosives in wells. lf 
M. 8S. Agruss and H. Schindler, assr. to Pure Oil Co. U.S.P: 2,365,853, 26.12.44. | 
Appl. 22.4.42: Breaking of crude oil emulsions. W 
N. E. Gunderson, assr. to Layne-Northern Co., Inc. U.S.P. 2,365,872, 26.12.44. 
Appl. 16.6.42. Means for cleaning well-screens. an 
W. St. Maur E. Crake, assr. to Shell Development Co. - U.S.P. 2,365,941, 26.12.44. 
Appl. 31.8.42. Oil-well drill-bit pa 
M. C. Leverett and G. G. Wrightsman, assr. to Standard Oil Development Co. 
U.S.P. 2,366,036, 26.12.44. Appl. 21.11.41. Producing oil. 6. 


M. Williams, assr. to Standard Oil Development Co. U.S.P. 2,366,078, 26.12.44. 
Appl. 8.4.38. Increasing oil production and decreasing water production of wells. 


V. Voorhees, assr. to Standard Oil Co. U.S.P. 2,366,373, 2.1.45. Appl. 19.12.41. § U 


Acid treating wells. 
A. M. Hamer. U.S.P. 2,366,397, 2.1.45. Appl. 19.10.43. Pump. ii 
D. P. Oak. U.S.P. 2,366,547, 2.1.45. Appl. 10.1.42. Fitting for use with oil-well 
tubing of the like. I: 
J. C. Bender, assr. to McCullough Tool Co. U.S.P. 2,366,694, 2.1.45. Appl. 
21.11.41. Means and method of well logging. A 


L. B. Rowsey. U.S.P. 2,366,807. 2.1.45. Appl. 29.12.41. Oil-well pump. 


J. J. Heigl, assr. to Standard Oil Development Co. U.S.P. 2,367,350, 16.1.45. , 
Appl. 13.12.41. Acid treating wells. P 

G. Coplen. U.S.P. 2,367,458, 16.1.45. Appl. 10.7.43. Drill bit (detachable). 

J. A. Zublin. U.8.P. 2,367,637, 16.1.45. Appl. 13.8.41. Drilling bit. 3 

J. E. Munn, assr. to Chemical Service Co. U.S.P. 2,367,733, 23.1.45. Appl. 
19.5.41. Oil-well packer. - . A 

H. C. French, assr. to The Heil Co. U.S.P. 2,368,131, 30.1.45. Appl. 27.12.43. 
Submersible deep-well pump. 2 

H. C. Hayes. U.S.P. 2,368,217, 30.1.45. Appl. 2.8.40. Electrical prospecting. 

H.C. Hayes. U.S.P. 2,368,218, 30.1.45. Appl. 6.12.44. Electrical prospecting. 8 

R. C. Baker, assr. to Baker Oil Tools, Inc. U.S.P. 2,368,399, 30.1.45. Appl. “ 
23.6.41. Well packer. 


R. C. Baker, assr. to Baker Oil Tools, Inc. U.8.P. 2,368,400, 30.1.45. Appl. 
14.11.41. Releasable well packer. 
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R. C. Baker, assr. to Baker Oil Tools, Inc. U.S.P. 2,368,401, 30.1.45. Appl. 
15.8.42. Lock device for well tools. 


C. E. Burt, assr. to Baker Oil Tools, Inc. U.8.P. 2,368,409, 30.1.45. Appl. 14.11.41. 
Well packer. 
T. A. Creighton. U.S.P. 2,368,413, 30.1.45. Appl. 14.6.41. Apparatus for 
orienting well tools. 
P. V. McGivern and J. Chastian, assr. to Baker Oil Tools, Inc. U.S.P. 2,368,419, 
30.1.45. Appl. 18.3.40. Well cementing apparatus. 
C. E. Reistle, Jr., assr. to Standard Oil Development Co. U.S.P. 2,368,424, 30.1.45. 
Appl. 15.4.39. Producing oil. 
D. F. Saurenman, assr. to Baker Oil Tools, Inc. U.S8.P. 2,368,428, 30.1.45. Appl. 
30.6.41. Multiple-zone production apparatus. 
J. J. Mullane, assr. to Standard Oil Development Co. U.S.P. 2,368,486, 30.1.45. 
Appl. 2.2.42. Well logging. 
R. D. Zimmerman, assr. to Ingersoll-Rand Co. U.S.P. 2,368,511, 30.1.45. Appl. 
6.8.42. Guide for drill steels. 
R. D. Zimmerman, assr, to Ingersoll-Rand Co. U.S.P. 2,368,512, 30.1.45. Appl. 
14.9.42. Drilling implement. 
R. E. Fearon, assr. to Well Surveys, Inc. U.S.P. 2,368,532, 30.1.45. Appl. 27.12.39. 
Well survey method and apparatus. 
L. C. Badgley. U.S.P. 2,368,737, 6.2.45. Appl. 23.8.41. Spring dog assembly 
and the like. 
E. F. Price. U.S.P. 2,368,777, 6.2.45. Appl. 30.1.42. Method of preventing 
paraflin deposits in oil wells. 
A. D. Garrison, assr. by mesne assignments to The Texas Co. U.S.P. 2,368,823, 
6.2.45. Appl. 25.8.37. Preparation of drilling muds. 
C.M. O'Leary. U.S.P. 2,368,999, 6.2.45. Appl. 7.2.42. Bottom-hole intermitter. 
E. D. Every, assr. by mesne assignments, to Artesian Well and Equipment Co., Inc. 
U.S.P. 2,369,222, 13.2.45. Appl. 21.5.42. Well scraping tool. 
G. E. Nevill, assr. to James V. Robinson. U.S.P. 2,369,403, 13.2.45. Appl. 
* 18.3.35. Means and method of surveying wells. 
W. W. Robinson, Jr., assr. to The Texas Co. U.S.P. 2,369,407, 13.2.45. Appl. 
13.1.44. Drilling fluids. 
A. Frosch, assr. to Standard Oil Development Co. U.S.P. 2,369,550, 13.2.45. 
Appl. 30.6.41. Well logging. 
G. R. Gray, assr. to Standard Oil Development Co. U.S.P. 2,369,560, 13.2.45. 
Appl. 9.4.42. Drilling fluid. 
D. G. C. Hare, assr. by mesne assignments, to The Texas Co. USP. 2,369,672, 
20.2.45. Appl. 21.10.41. Method and apparatus for logging boreholes. 
R. W. Stuart, assr. to Stanolind Oil & Gas Co. U.S.P. 2,369,811, 20.2.45. Appl. 
3.7.41. Drill mud logging recording system or the like. 
P. H. Jones and M. T. Flaxman, assr. to Union Oil Co. U.S.P. 2,369,831, 20.2.45. 
Appl. 13.4.45. Treatment of oil-producing sands. 
C. E. Reed, assr. to Chicago Pneumatic Tool Co. U.S.P. 2,369,979, 20.2.45. Appl. 
2.1.40. Earth boring tool. 


J. T. Phipps, assr. to H. C. Smith Oil Tool Co. U.S.P. 2,370,070, 20.2.45. Appl. 
8.5.42. Bit. 


D. G. C. Hare, assr., by ‘mesne assignments, to The Texas Co. U.S.P. 2,370, 162, 
27.2.45. Appl. 16.10.41. Method and apparatus for logging boreholes. 


C. D. Hatheock. U.S.P. 2,370,310, 27.2.45. Appl. 28.6.44. Elevator. 
C. 8. Nation. U.8.P. 2,370,413, 27.2.45. Appl. 1.4.44. Deep-well pump. 
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C. F. Reed, assr. to Charles L. Horn. U.S.P. 2,370,421, 27.2.45. Appl. 20.3.49, 
Treatment of oil wells. 


W. E. Lynd, assr. to Lane-Wells Co. U.S.P. 2,370,476, 27.2.45. Appl. 11.8.4], 
Dual-production device. A. H.N, 


Oilfield Development. 


1020. Petroleum in England. C.A.P.Southwell. J. Inst. Petrol., Feb. 1945, 31 (254), 
27-39.—The drilling and production practices followed in English fields controlled by 
the Anglo-Iranian Oil Co. are given in some detail. A. H.N, 


1021.* Venezuela Proved Reserves Nearing 7,000,000,000 Bri. Anon. Oil Wkly, 
16.4.45, 117 (7), 71.—It is estimated that 1944 drilling operations have added more 
than 600,000,000 brl. of oil to the Venezuelan known reserves. At the end of 1945 
the unproduced reserves may be 7,000,000,000 bri. G. D. H. 


1022.* Creole to Resume Development in El Roble Field after Two-Year Lapse. Anon. 
Oil Wkly, 21.5.45, 117 (12), 78.—After a thorough study of reservoir conditions, 
development is to be resumed at El Roble. The field gives 51-gravity oil at high 
gas-oil ratios from a series of non-condensate pays with no gas—oil separation capable 
of being utilized to improve the gas-oil ratios. Former technique will be followed, and 
large amounts of gas will have to be vented. At present there are 10 producing wells, 
with a total capacity of about 6000 bri./day. Gas-oil ratio has risen from 3425 at the 
beginning of 1943 to 6000 at the beginning of 1945. The field is only partly developed. 
G. D. H. 


1023.* Colombian Improvment Confirmed by Final Data. Anon. Oil Gas J., 26.5.45, 
44 (3), 116.—During 1944 Colombia produced 22,647,476 brl. of oil, compared with 
13,261,065 brl. in 1943. 18,561,431 bri. of oil was exported in 1944. The output of 
Colombian refineries was sufficient to supply most of the petroleum products consumed 
in Colombia. 

United States companies have combined holdings of about 10,000,000 hectares in 
Colombia. G. D. H. 


1024.* Colombia’s Production Still Below 1944 Level. Anon. Oil Wkly, 30.4.45, 
117 (9), 65.—During February Colombia produced 1,503,698 bri. of oil, 134,000 bri. 
more than in January, but well below the 1944 average of about 2,000,000 bri. /month. 
Current producing potential is estimated to be over 2,500,000 bri./day. G. D.H. 


1025. Summary of April Completions. Anon. Oil Gas J., 26.5.45, 44 (3), 198.— 
2157 wells were completed in U.S.A. in April. 1151 obtained oil and 224 obtained gas. 
The completion results are summarized by States and districts, and the numbers of 
wells in different depth ranges are given. G. D. H. 


1026.* April Drilling shows New Gain. Anon. Oil Wkly, 14.5.45, 117 (11), 56.— 
During April an average of 504 wells/week were completed in U.S.A.; the March 
figure was 448/week. 1072 of the April completions found oil and 196 gas. Total 
footage as 6,962,481 ft. Fourteen states showed a decrease in activity in April, the 
largest drop being in California. A table summarizes by States and districts the 
completion results during April and the first four months of 1944. G. D. H. 


TRANSPORT AND STORAGE. 


1027. Effect of Supercompressibility of Natural Gas upon Compressor Performance. 
R. 8S. Ridgway. Refiner, May 1945, 24 (5), 177-184.—Methods are presented for 
calculating the compression-cylinder capacity and compressor horse-power under high 
pressure conditions when the effects of super compressibilities of natural gas are 
significant. The effect of supercompressibility is to reduce the horse-power necessary 
to compress a gas, in some cases by as much as 15%. In one particular recycling 
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installation this reduction in compressor horse-power meant the elimination of one 
compressor unit, which, including installation costs, represented a saving that ran 
into six figures (American money). The simple and easy methods presented are 
illustrated by examples. A. H. N. 


1028. Petrol Pipe-lines under the English Channel. Anon. Zngineer, 1945, 179, 
410-411, 433-435, 454-456, 466-467.—A total of 20 pipe-lines have been laid across the 
English Channel since D-day, and more than 1,000,000 gal. of petrol day delivered 
for some months from the pipe-line system in Great Britain to as far into Germany as 
Frankfort-on-Main. 

Two types of line were employed: a cable-type line consisting of a 3 in. bore lead 
sheath strengthened by steel tape and wires to withstand working pressures in excess 
of 1200 p.s.i. (“ H.A.I.8.” = Hartley, Anglo-Iranian, Siemens); and a 3-in. steel pipe 
welded into lengths of 30 miles or more (“ H.A.M.E.L.” = Hammick, Ellis), with short 
lengths of H.A.L.S, pipe attached to the ends for greater flexibility in starting and 
finishing the laying operation. The H.A.M.E.L. pipe was welded from 20-ft. lengths 


which were steel cylinders 60 ft. long and 40 ft. diameter. The overall dimensions of 
the Conundrums were 90 ft. long (including conical ends) and 50 ft. diameter, and when 
fully wound each weighed 1600 tons and carried 70 miles of pipe-line. 


The H.A.L.8. lead pipe was joined from 700-yd. lengths by burning, and made up into . 


10-mile lengths with its armour, special problems having to be overcome with regard 
to space for coiling and storing such lengths. It was laid filled with water at 200 
ps.i., the pressure being retained by copper-alloy bursting discs at the ends. A 
special union was devised for joining lengths, each union incorporating a bursting disc, 
Some of the H.A.I.S. pipe-line was made 
in the U.S.A. 
and Dungeness. 54 reciprocating pumps and 7 centrifugal pumps were installed, all 
to work at 600 lb. suction pressure and 1500 Ib. discharge. Pumps were 
housed in seaside bungalows, wooden boathouses, cafés, etc., inside which bullet and 
blast-proof concrete walls were built. 

The longest time taken to lay a line was 10 hrs., from the Isle of Wight to Cherbourg. 
The pumping and storage responsibilities for the main operation fell on the technical 
staff of the Royal Army Service Corp., trained during a full-scale trial with a H.A.LS. 
line laid from Swansea to Ilfracombe in December 1942 and kept in operation for more 
than a year, supplying North Devon and Cornwall with petrol. A.C. 


REFINERY OPERATIONS. 
Refineries and Auxiliary Refinery Plant. 


~ 1029. Economic Comparison of Batch and Continuous Processing. R. M. Crawford. 


Chem. Met. Eng., 1945, 52 (5), 107.—The continuous method lends itself well to con- 
servation of sensible heat, power and labour, but the conservation of capital is a 
debatable point. With a new industry or process where the market is uncertain it is 
safer to keep to the batch process, in which plant investments and risks are kept as 
low as possible but where the processing costs may be high. When an industry or 
product is well established, it is essential to aim for the lowest unit cost of production 
and therefore employ a continuous process. A number of other factors governing the 


' choice of process are discussed. L. B. 


1030. Continuous Flow Processes. An Introduction. R. B. MacMullin and M. 
Weber, Jr. Chem. Met. Eng., 1945, 52 (5), 101.—In the ideal condition of continuity 
no mixing occurs along the axis of the path, but theoretically perfect mixing is obtained 
in a direction normal to the axis. This state is, however, never actually attained in 
practice. 

Variations in the order of continuity are represented by (1) batch, (2) batch with 
surge volume to iron out discontinuities, (3) cohstant flow of fluid through a series of 
vessels in which a fluid is contacted with a solid, the latter being renewed batchwise. 
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All are essentially batch, although bearing similarity to the continuous process, It 
is only when true continuity is approached that the situation becomes complex 
theoretically. When a continuous process is carried out in a single agitator tank, 
various portions of the outflow will have remained in the tank for various lengths of 
time, and in order to ensure an average retention time for each portion of outflow it ig 
essential to divide the tank contents between several vessels. 

Fairly close agreement between results in batchwise and continuous operation are 
obtained when reactions are of the zero order, a condition closely approached in crack. 
ing operations and in co-polymerization of butadine and styrene. The discrepancy 
becomes greater the higher the order of the reaction, and in such cases continuous 
operations are difficult to justify unless special circumstances demand them—+.,, 
when filling, cooling down and emptying times form a high proportion of the batch 
cycle, or if the products are relatively unstable and the reaction sensitive. Batch 
processes are usually better for reactions of high orders, for non-reversible reactions, 
or when extreme completion of the reaction is desired. LB 


1031. Historical View of Continuous Process Development. R. Norris Shreve. Chem, 
Met. Eng., 1945, 52 (5), 103.—Factors governing the retention of batch processing in 
certain cases and the change-over in others to continuous processing are considered, 


1082. Control of Material Feed Rate. D. M. Considine. Chem. Met. Eng., 1945, 52 ] 
(5), 112.—Accurate control of feed rate is an essential premise of continuous processes, 
The rate may be controlled volumetrically or gravimetrically. Flow of gases and ; 

ae liquids is best measured by displacement pumps, orifice, and venturi meters; solids, 
by star-wheels, apron-feeders, rotary disc-feeders, totalizing conveyor scales, weigh 
feeders, and automatic hopper scales. L. B. 


1083. Problems in Dissolving, Reaction, and Mixing. E. 8. Bissell. Chem, Met. Eng., | 
1945, 52 (5), 112.—Agitation is applied in blending miscible liquids, mixing of immis- 

cible liquids, control of crystal size, gas absorption and dispersion, suspension of 
solvents, and in improvement of heat natin. In providing for agitation in continu- | 
ous processes, it is necessary to bear in mind that very few chemical reactions proceed 
instantaneously, so that reaction time must be allowed for. These reactions are in | 
general independent of the energy expended in agitation, but in physical processes, 

such as the blending of miscible liquids, retention time may be reduced by increasing 

the intensity of mixing. ‘Short circuiting ” is a common difficulty, but this might be 
obviated by using a number of vessels in series, or by recycling some of the material. 
Continuous agitation in a single-vessel, flow-through system will not provide the 
dynamic conditions provided for in counter-flow processes. L. B. 


1034. How Batch Unit Processes are Made Continuous. M.G. Larian. Chem. Met. 
Eng., 1945, 52 (5), 114.—Conversion to continuous methods usually involves changes 
in unit operations rather than unit processes, and has been achieved by (1) the elimina- 
tion of reason for batchwise operation, ¢.g. scaling of condensers through absence of 
softening treatment of water, (2) removing reaction products which retard the process, 
(3) adapting the process to equipment best suited for continuous operation, and @ 
altering process of manufacture. Examples are quoted. L. B 


1035. Pitfalls in Working Continuous Processes. H. L. Bullock. Chem. Met. Eng., 
1945, 52 (5), 116.—A number of difficulties encountered by the author in the conver- 
sion of batch to continuous processes are described. L. B. 


1036. Technical Aspects of Continuous Process Systems. J. F. Olsen and E. J. Lyons. 
Chem. Met. Eng., 1945, 52 (5), 118.—Continuous systems are grouped under the head- 
ings of batch-continuous, recycle, concurrent and countercurrent, and mixing devices 
commonly used in each case are illustrated. Circulation and energy patterns for 
optimum results in various operations dependent on agitation, e.g., blending, emulsifica- 
tion, reaction, treating, solution, heat exchange, gas absorption, crystallization, and 
flocculation, are discussed with diagrams. L. B. 


- 
\ 
L. B. 
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1037. Continuous Mixing and. Reaction Equipment Design. A. Brothman, G. N. 
Warren, and 8. M. Feldman. Chem. Met. Eng., 1945, 52 (5), 126.—Continuous devices 
for mixing may be classed under two headings : (1) single-pass in which no recirculation 
takes place, (2) multipass in which recirculation does occur. Advantages and dis- 
advantages of each type are presented. The method of carrying out appropriate 
design calculations is demonstrated, and a number of basic equations listed. It is 
concluded that single-pass systems are suitable for fast reactions, those characterized 
by short induction periods, those where operation is somewhat intermittent, and those 
where the products may retard the process. Multipass systems are best suited for slow 
reactions with long induction periods, reactions which are associated with a critical 
mixing problem, where the reaction products exert a desirable autocatalytic effect, 
and especially where large amounts of exothermic heat of reaction have to be removed 
by recycling through a suitable heat exhanger, L. B. 


1038. Procedure for Application of Stainless-Steel Strip Liners to Refinery Vessels in 
the Field. K.E.Luger. Refiner, May 1945, 24 (5), 173-175.—Reference is made to a 
previous paper on this subject by the author (Refiner, February 1940, 19 (2) 41). In 
the present paper rules and procedures are given so that welding stainless steel liner 
strips may be made as foolproof as possible. Instructions in detail and illustrations 
are reproduced, A. H. N. 


1039. Ceramic Linings for Acid Tanks. R. Neuhaus. Refiner, May 1945, 24 (5), 
194.—The method of making ceramic lining for acid containers is briefly described and 


“illustrated. A. H. N. 


1040. t from the Superintendent’s Viewpoint. Part I. O. B. Wendeln. 
Refiner, May 1945, 24 (5), 65-169.—Criticism of present-day utilization of the potentiali- 
ties of a good superintendent’s work by the management are made and remedial or 
alternative niethods suggested. A. H. N. 


Distillation. 


1041. Fractional Distillation of Ternary Mixtures. - Part I. A. J. V. Underwood. 
J. Inst. Petrol., April 1945, $1 (256), 111-118.—An analytical method is presented for 
computations relating to the fractional distillation of ternary mixtures. It is also 
shown that the principle of the method can be extended to mixtures of more than three 
components. A. H. N. 


Absorption and Adsorption. 


1042. Some Chinese Clays as Adsorbing Agents. T.J.Suenand F. H. Yao. J. Inst. 
Petrol., June 1945, 31 (258), 179-187.—In a previous paper it was reported that “‘ white 
clays’ produced in Szechuan could be used to reduce the gum content of gasoline 
obtained by cracking vegetable oils. In continuation some moré clays produced in 
Nanchuan and Tsunyi have also been tried. They seem to be more suitable than the 
white clays previously studied and, while further work is being carried on, the results 
so far obtained are reported. A. H. N. 


Cracking. 


1043.* Cracking of Heavy Petroleum Products on Heated Surfaces. A. Ya. Larin. 
Bull, Acad. Sci. U.R.S.S. Cl. Sci. Tech., 1944, 42-47.—A description of laboratory 
apparatus for continuous cracking by means of immersed electrically heated wire 
spirals made of W, Mo, Pt, Fe, Ni and alse from alloys (e.g. constantan) and heated to 
800—-1000° C. Gas produced (31-91%) has high (30-90%) unsaturated content, and 
yield per KwH decreases for various types of charging stocks in the order: paraffin 
(wax), fuel oil, lubricating distillates. Analyses are given.on the gaseous — 
products but only yields are shown for the liquids. V.B 


1044.* Data on Problem of Chemistry of Oxidative Cracking of Hydrocarbons in the 
Vapour Phase. II. S.S. Nametkin and L. M. Rosenberg. Bull. Acad. Sci. U.R.S.S. 
Cl. Sei. Tech., 1943 (11-12), 3-14.—Pure tetralin and decalin were subjected to crack- 
ing (reaction time 19-31 sec.) at 575° C. and 575-625° C., respectively, in O,/N, mix- 
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tures containing 0-50% of O,. In the case of tetralin the principal reaction was 
dehydrogenation to naphthalene; subsidiary reactions are indicated by identification 
of benzene, toluene, m- and o-xylene, and oxygen-containing compounds. Mechanism 
of tetralin decomposition in these circumstances is discussed. Decalin does not under. 
go dehydrogenation, no napthalene being found in the reaction products, which contain 
a larger quantity of unsaturated gases. Main direction of cracking reaction in this 
“ease appears to be scission of one of the rings, resulting in naphthenic hydrocarbons 
(ethyleyclopentane was identified), which later lose hydrogen, yielding aromatics. 
V. B. 


Special Processes. 


1045. British Research on Petroleum Substitutes. 6. Fischer-Tropsch Synthesis, 
R. M. Bridgwater. Petroleum, June 1945, 8 (6), 169.—Although 7 million gals. of 
methyl alcohol were produced in Britain in one year before the war by the interaction 
of carbon monoxide and hydrogen, and about 600,000 tons of oil by Fischer-Tropsch 
process in Germany annually, by 9 plants, little experimental work appears to have been 
carried out in Britain. 

British work concerned the development of robust catalysts and techniques for 
large-scale operation. Synthetic Oils, Ltd., worked on a process yielding a product 
rich in olefines, using specially prepared catalysts. A plant was built to process about 
200,000 cu. ft. of gas per day, yielding 136-180 gal. per day, and said to substantiate 
the results obtained in the pilot plant using blue water gas. With cobalt and thorium 
carbonates supported on kieselguhr the Fuel Research Station produced lubricating 
oils from blue water gas and hydrogen in a small plant. Little has been reported on 
the quality of motor spirit or diesel oils produced, but a fraction boiling between 210° 
and 300° C. has a cetene number of 93. The 7—-10% wax contained in liquid products 
from Fischer-Tropsch process can be treated to yield marketable commodities. 
Studies have been made of the mechanism of the process, it being concluded that cobalt 
carbide is first formed. G. A. C. 


Metering and Control. 


1046. Measurement of Oil Depths. The Measurement of Oil Depths Panel of Stand. 
ardization Sub-Committee. No. 1. Measurement and Sampling. J. Inst. Petrol., 
Feb. 1945, $1 (254), 40-72.—The work of Panel II of the Sub-Committee on measure- 
ment of oil depths in (a) shore tanks of various types, (b) ship and barge tanks, (c) rail 
and road tank cars, and (d) pipe-lines, is reported. Use of oil-meters is also briefly 
discussed. A. H.N. 


1047. Bulk Oil Measurement. E. Stokoe. J. Inst. Petrol., July 1945, $1 (259), 224- 
235.—Calibrating vertical and horizontal tanks is discussed. Water calibration, 
dipping, gauging by means of gauge-glasses, and ullaging are described, together with 
various precautions to be taken in these methods and in associated operations of 
bottom water measurements, temperature measurements, sampling, etc. A. H. N. 


Propvucts. 


Chemistry and Physics. 


1048. Increase in Viscosity of Oils Under Influence of a High-Frequency Electro- 
Magnetic Field. G. M. Panchenkov. Symp. Visc. Liquids and Colloids, Acad. Sci. 
U.S.S.R., 1941, 1, 191-195.—Baku spindle, engine, and cylinder oils were subjected 
to two sets of experiments: (a) using frequencies of 12,000-100,000 Khz. for 6 hrs. 
when the oils were placed in glass bottles, between the plates of a condenser con- 
nected to the generator, and (b) using frequeucies of 1-6 x 10? Khz. for 10 hrs. and 
subjecting the oil to the effect of the inductive discharge in the space above the oil, in 
an evacuated vessel. Both types of treatment increased the viscosity of the oils, the 
increase being more marked in the case of (b); V.I. wag little affected in either case. 
Results are expressed graphically, including, in the casé of (a), curves relating increase 
in viscosity to wave length of the discharge. Vv. B. 


en Gh Gh fet bee 


5 


ABSTRAOBS. 3214 


. Viscosity of Mineral Oils. G.M.Panchenkov. Symp. Visc. Liquids and Colloids, 
‘Acad. Soi. U.S.S.R., 1941, 1, 139-147.—Consideration is given to three aspects of the 
viscosity of mineral oils, namely its variation with temperature, molecular constitu- 
tion, and pressure. The principal published data relative to each of these is con- 
sidered and typical figures and conclusions are quoted. It is pointed out that the 
latter are largely empirical, since there has not yet been developed a satisfactory theory 
of the viscosity of liquids, particularly for complex mixtures such as are mineral oils. 

V. B. 


1050. Determination of Oil Viscosity at Low Temperatures. A. F. Dobryanskii, A. P. 
Sivertzev, and I. Ya. Fridman. Sym. Vise. Liquids and Colloids, Acad, Sci. U.S.S.R., 
1941, 1, 173-180.—A description of a new rotating viscometer actuated by falling 
weights. The oil film is of small thickness (approx. 1-2 mm.) and only 2-3 ml. of oil 
is required. It is recommended that the time per revolution should be 50-250 sec. 
It is claimed that the instrument has a repeatability of 1% and that it is effective in the 
range 50-14,000 poises over the temperature interval 0 to — 50°C. Calibration was by 
a 40% resin solution in castor oil, whose viscosity was determined by the falling sphere 
method. Among examples given of the use of the viscometer, is the investigation of 
the super-cooling of compounded oils. V. B. 


1051. “ True ’’ and “ Extrapolated ’’ Viscosity of Lubricating Oils at Low 

tures. D. 8S. Velikovskii. Symp. Visc. Liquids and Colloids, Acad. Sci. USS.R., 
1941, 1, 161-172.—A comparison is made between values of viscosity obtained experi- 
mentally and by extrapolation for temperatures in the range 0 to — 50°C. Extra- 
polated figures were derived by the use of three formule, which in most cases all gave 
viscosity figures considerably higher than those found experimentally, although the 
Walther expression (on which A.S.T.M. Charts are based) gave, on the whole, the least 
divergence. -Variation between true and extrapolated values arises in the region 
where the lubricant begins to lose true fluidity. Experimental determinations were 
carried out in a special viscometer, whereby effect of static resistance is eliminated, by 
the oil being in movement when the determination is made. Variation of viscosity 
with rate of movement is discussed. It is concluded that, pending development of a 
correct mathematical expression, which will vary with the type of oil (i.e., residual or 
distillate) and its degree of refining, the only means of obtaining accurate low tempera- 
ture viscosities is by actual experiment. VB 


1052. Determination of Lubricating Oil Viscosity at Low Temperatures. Yu A. 
Pinkevich. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1941,1, 181-189.— 
A description is given of a modification of the Lee viscometer. The apparatus is 
adapted to determining viscosity under a pressure of 200 mm. Hg and is suitable for 
operation down to — 35° C. The instrument was calibrated in the range — 3° to 
20° C. against an Ostwald pipette; the accuracy is claimed to be 1-2%, which is 
deemed adequate for low-temperature work. Within this temperature interval 
application of Hg pressure to standard oil used for calibration had no effect on its 
viscosity, although a marked effect was noticeable at — 5° C., thus showing a change at 
this point, for this particular oil, from the properties of a Newtonian fluid. Deter- 
minations are given of a series of viscosities in the interval — 25° to 100° C. on both 
straight and additive-containing oils. . Results clearly show viscosity-lowering effect, 
at low temperatures, of additives of “ paraflow ” a which destroy crystalline 


structure of oils at low temperatures, thus cancelling marked viscosity-increasing 
effects of such structures. V. B. 


1053. Viscosity-Temperature Characteristic of Lubricating Oils. M. M. Kusakov, 
Symp. Vise. Liquids and Colloids, Acad. Sci, U.S.S.R., 1941, 1, 149-160.—The formule 
that have been proposed for defining the viscosity /temperature relationships of mineral 
oils are, in the absence of a suitable theoretical basis, of an empirical nature. The 
present work (theoretical) is not intended as another viscosity. index system, but as a 
consideration of the basic principles underlying the choice of suitable parameters,, 
which would indicate both the viscosity of an oil at a given temperature and the nature 
of the viscosity/temperature curve. In order to characterize these features with 
reasonable accuracy, three parameters are required, one of which denotes the viscosity 
of the oil at a given temperature and the remaining two the shape of the curve 7 = f(t). 
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Of the formule available that of Vogel-Fulcher-Tammann is preferrred, and it js 


proposed to use this in the following modified form »y = Veo et — “ where v is the kinematic 
viscosity of the oil and v,., C, and ¢, are constants. »,. represents the viscosity of 
the oil at an infinite temperature, and C is a constant denoting the change of viscosity 
with temperature. The expression is applicable to all oils (including fatty oils) within 
the temperature range where they behave as Newtonian liquids. The construction of 
@ nom is described whereby, from a knowledge of the viscosity at three +a 
tures, the values of the constants »,., C and ¢, may be determined. V.B 


1054. Use of Viscometry for Characterising the Properties of Greases. V.P. Varentzov. 
Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1941, 1, 197-210.—A study was 
made of viscosity of greases in the temperature range 20° to — 40°C. A viscometer 
with a horizontal capillary, to which pressure could be applied, was used. 5%, 10%; 
and 20% concentrations of Al, Ca, and Na soaps, and of ceresin, in transformer oil, 
were examined. Results are also given for viscosities of 4 mineral oils at these tem- 
peratures. Viscosity of greases, at all the temperatures, and of the mineral oils below 
— 20° C., is a function of applied pressure, thus showing that there is structure-forma- 
tion in these systems. The three main characteristics defining flow under these 
conditions are 7 the viscosity at low pressures, »,. the viscosity at high pressures, and 
y the modulus of elasticity. These constants are tabulated for the materials investi- 
gated and may be obtained graphically by plotting experimental results on co- 
ordinates of pressure and speed of flow. Of the greases examined, Na greases showed 
the steepest viscosity /temperature curve. Increase in viscosity of greases on lowering 
the temperature is, in the main, due to a rise in viscosity of the oil component. V. B. 


1055. Applicability of the Formula and Graphic Method of Philipoff to the Extrapolation 
of the Viscosity of Greases. A. A. Konstantinov. Symp. Visc. Liquids and Colloids, 
Acad. Sci. U.S.S.R., 1941, 1, 211-214.—Viscosity values, calculated according to the 
method of Philipoff (Kolloid-Z., 1936, 75, 142), were compared with the experimental 
results of Arveson (Ind. Eng. Chem., 1934, 26, 628). Agreement was unsatisfactory, 
and it is concluded that the method is not applicablé to technical use. V. B. 


1056. Mechanical Equivalent of the Internal Friction of Greases. D. 8S. Velikovskii, 
Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1941, 1, 215-231.—By 
“internal friction ” is meant the physical effect, as such, irrespective of its mechan- 
ism. The term “ viscosity ” is restricted to its accepted sense, denoting the internal 
friction of Newtonian fluids. The coefficient of internal friction of greases cannot 
conveniently be measured experimentally owing to the necessity for high shear stresses 
and rates of shear. It is, however, practicable to determine the mechanical equivalent 
of this internal friction, and this is the figure which is of practical importance. A 
Dettmar friction machine was used to find the viscosities of oils giving the same 
coefficient of mechanical friction as the grease under test. Examination was made of 
Na and Ca greases and of a ceresin/oil mixture. The amount of solid phase was 
15%, 20%, and 25%. The materials were,worked prior to test. The mechanical 
equivalent of internal friction, en, increases linearly with an increase in the concentra- 
tion of the solid phase. Increase in rate of shear causes a slight decrease in ey which 
is, however, increased by a rise in viscosity of the oil component. Results are given 
both in tables and graphs. In one example, for four greases (at 30° C.) the internal 
friction, with a rate of shear equal to 1 sec.-', was 700-2000 poises, whilst the mechanical 
equivalent was 2-:38-3-8 stokes. 7 is, in the range examined (3-5 kg./cm.*), little 
affected by the loading. In the case of ceresin/oil blends, with a viscous oil phase, the 
7 value is less than that for the oil alone. The multiplicity of grease types makes it 
impossible to develop a single expression giving coefficient of internal friction as a 
function of the rate of shear, pressure and temperature, Vv. B. 


1057. A Study of Viscosity of Coal-Fuel Oil Suspensions. V. F. Kustov and L. L. 
Khotuntzev. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1941, 1, 405- 
413.— Examination was made of suspensions, produced by a colloid mill, containing 
10-50% of coal. Several varieties of the latter were used having 4-8-9-4% moisture 
and 4-9-30-6% ash and ground to 150-325 mesh. Use was made of a viscometer with 
a horizontal capillary of length 100 cm. and diameter 0-4-0-8 cm. Viscosities in the 
temperature range 25-80° C. were studied. Viscosity increases rapidly with increase 
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in concentration of the disperse phase (e.g., 20% coal, 4 poises, 40%, 16-8 poises, at 


4° C.), but such increase is non-linear. Optimum concentrations of coal for technical 
application are 30-40%, concentrations of 50% yield mixtures which are non-fluid at 
ordinary temperatures. Coals with a greater adsorbing power yield suspensions of 
higher viscosity for equivalent concentrations, Increase in fineness from 150 to 325 
mesh causes Only a small fall in viscosity. The viscosity-temperature coefficient of the 
suspensions is similar to that of the oil phase. Vv. B. 


1058. Fundamentals of Wetting and Detergent Compounds. J. Hetzer. Reiner, 
May 1945, 24 (5), 199-200. Translated by E.J. Barth from “ Fette und Seifen” No. 5, 
May 1942, p. 364.—Detergent compounds for the textile industry are particularly 
studied. Textile aids possess the fundamental property of greatly lowering the surface 
tension of water, and all possess the property of giving foamy solutions, as well as being 
wetting, washing agents, and detergents. Not all detergents are strong wetting 
agents, however. For instance, a wetting agent may have a low wetting ability and 
at the same time show excellent emulsion characteristics; or again, a wetting agent 
might show only medium detergency and yet be an excellent textile aid. The greatest 
number of textile agents manufactured to-day are organic materials consisting mostly 
of aliphatic hydrocarbons. These materials can be grouped as follows: (1) soaps; 
(2) Turkey-red oils; (3) sulphonic acids of the aliphatic hydrocarbons and _ their 
derivatives ; (4) fatty alcohol sulphates ; -(5) cation-active textile aids; (c) petroleum 
sulphonates. Each of items is briefly discussed, compositions, chief properties, and 
peculiarities being given. A. H. N 
1059. X-Ray Diffraction. Part 2. F.G.Firth. Refiner, May 1945, 24 (5), 191-193.— 
The different types of crystals which are developed in matter due to the different types 
and strengths of the bending forces between the lattice planes are described. Thus 
crystals of substances characterized by covalent, ionic, and metallic bonds are 
described. 

The effect of preferred orientation of crystals in powders on the X-ray diffraction 
pattern is to produce arcs of intensity which in the extreme case of perfect orientation 
result in spots of maxima. 

Alloy formation is briefly discussed and illustrated by the formation of the different 
brasses, from copper and zinc. Finally, the study of organic material by X-ray 
methods is very briefly indicated. A. H. N. 


Analysis and Testing. 


1060. Quantitative Liquid-Phase Hydrocarbon Analysis by Infra-Red Absorption. R.R. 
Gordon and H. Powell. J. Inst. Petrol., July 1945, 31 (259), 191-212.—The absorp- 
tion spectra of pure hydrocarbons published hitherto have been peculiar to the instru- 
ment employed for their determination. As attempt is made in this paper to evaluate 
such factors as cell zero, the effect of scattered radiation of short wave-lengths, and 
the variations of absorption with thickness of absorbing material, on a quantitative 
basis, with the object of removing the individuality among published spectra. Advan- 
tages of using a variable-thickness absorption cell for this purpose are demonstrated. 
The application is discussed of a variable-thickness absorbing cell to the infra-red 
absorption analysis of mixtures containing five hydrocarbons. The method of com- 
putation involving the corrections described in Part 1 is given in detail. A numerical 
example of the application of these corrections is given as an Appendix. A. H.N. 


1061.* Qualitative Determination of Diene Hydrocarbons having Conjugated Double 
Bonds. II. V.I.Esafov. J. Appl. Chem. (U.S.S.R.), 1943, 16, 283-295.—Halogen 
absorption methods were examined to test their applicability to analysis of unsaturated 
hydrocarbons, using hexadiene-2:4; 2-methyl-decadiene-1:3; 3-methyl-5-ethyl- 
heptadiene-3 : 5; diisobutylene, triisobutylenefMand octadiene (a mixture of 2-ethyl- 
4-methyl-pentadiene-1:3 and 2: 4-dimethyl-hexadiene-2:4). Comparative tests 
were done by the McIlhiney, Hiibl-Waller, Hanus, and Margosches methods. A con- 
siderable difference in result is obtained, depending both on method used and structure 
of the unsaturated hydrocarbon. It is concluded that the Hubl—Waller and Hanus 
methods are the most suitable, yielding iodine values of theoretical magnitude in the 
case of olefines, cyclo-olefines, and polyene compounds with isolated double bonds, and 
having a normal structure. Olefines with an iso structure give low results, the diver- 
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gence being the larger the greater the degree of branching. In the case of dienes with 
conjugated double bonds, and those with one side-chain in the form of a CH, group, 
the E.V. obtained is about 60% of theory ; for dienes with 2 carbon side-chains, joined 
to the carbon atoms by a conjugated system, the I.V. is theoretical, or in excess of 
theory. Examination of a pressure distillate showed that, despite a diene content of 
only 1% as shown by the Kaufman diene number, iodometric methods indicated this 
to be considerably greater. V. Be 


1062. Analysis of Liquefiable Hydrocarbons by Distillation. The Liquefied Gases Panel 
of Sub-Committee No. 3.—Liquefied een Gases, Gasoline, Kerosine, and Light 
Distillates. J. Inst. Petrol., Jan. 1945, $1 (253), 16-22.—The method consists essenti. |!“ 
ally of fractionation into narrow cuts, followed by an Orsat analysis for olefin content Test 
of each fraction. A.H.N, om 


1063. Diagnostic Characteristics of Crude Oils : Fluorescence Analysis in Ultra-Violet § diff 
Light. J.N. Mukherjee and M. K. Indra. J. Inst. Petrol., June 1945, 81 (258), 173- 
178.—Analytical methods described were used to distinguish between refined oil | 1% 
samples, crude samples, artificially made crude oils, and an extract of resin. The with 
intensity of fluorescence is measured quantitatively by the amount of nitrobenzene P - 
required to quench it in a sample. 45.85 3* 


1064. Determination of Viscosity of Standard Oils for Viscometer Calibration. Yu A. § inte 
Pinkevich. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1941, 1, 233-238,— ff oct 
Procedure for viscometer calibration is described. Method and apparatus used are § ene 
conventional; the viscometer is of the Fenske type. Water is used as the primary § (0 ‘ 
standard. Refining procedures (nitrobenzol followed by clay or AICI, followed by § 
clay) for stabilizing the standard oils are recommended. Viscometer calibrations at 
50° C. are approximately 0-1% below the value at 20° C. Vv. B 


1065. Relative Viscosity Measurements made with Constant-Level-Flow Viscometer. 
N. 8. Serinis. Chem. Met. Eng., 1945, 52 (5), 140.—Main feature of the instrument is 
the automatic regulation of the flow rate by control of the hydrostatic head on the 
orifice. Viscosities are determined relative to water, and may be measured either by 
comparing times to fill a standard volume or by comparing volumes run out over a 
fixed period of time. Temperature control is provided. L. B. 


1066. Melting Points of Binary Wax Mixtures “ Melting Points’ 2. W. J. Ellis. 
Petroleum, June 1945, 8 (6), 115.—Determination of melting points of waxes follows 
method devised by Koch, Hable and Wrangel (Ind. Eng. Chem. Anal. Ed., 1938, 10, 
166). Each of the 28 melting-point curves depicted was determined by testing 10 
equally spaced mixtures, usually 5 tests being made with each mixture. 

Wax mixtures can be classed into 4 main groups, the first having melting points 
higher than their corresponding simple mixture-rule values, the second group being 
characterized by melting points lower than calculated values. Mixtures of the third 
group are in approximate agreement with the latter, whilst those of the fourth group 

’ have melting-point curves crossing the mixture-rule line. There is often no relation 
between melting point and hardness. G. A. C. 


1067. Estimation of Sulphur Content of Petroleum Distillates. A. R.Javes. J. Inst. 
Petrol., May 1945, 31 (257), 129-153.—A series of tests were performed to ascertain 
the accuracy of the lamp method of estimating the sulphur content of petroleum dis- 
tillates. As a result of this work a lamp was evolved which will give a very rapid and 
smokeless combustion of samples, including those with a high aromatic content. The 
results obtained with the apparatus finally adopted—a lamp system—have been 
found to be accurate and reliable using gravimetric and turbidimetric methods for 
working up the test solutions. Parti importance was attached to sulphur con- 
tents of less than 0-01% for which th®existing volumetric methods were not suitable, 
though higher sulphur contents were not excluded from the investigation. This 
apparatus, except for the large lamp, has since been adopted by the Institute of 
Petroleum as an extra standard method for sulphur determination. A. H. N. 


1068. Corrosion Problems in the Petroleum Industry. 2. Methods of Measurement. 
A. H. Stuart.. Petroleum, June 1945, 8 (6), 116.—In devising laboratory tests many 
variables concerning corrosion under practical conditions have to be taken into 
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account. Results from accelerated tests should be accepted with reserve until reason- 
able correlation with practical experience has been found. 

A test circuit is described which has given satisfactory results. A calomel half-cell, 
filled with a saturated solution of potassium chloride, has a capillary entering a beaker 
of the same solution. The beaker is connected to the test cell containing the attacking 
liquid in contact with the test metal, by a bridge. Electrical connections are carried . 
to a potentiometer, and thus an electric potential measured. Graphs are given 
showing the results on mild, stainless, and bright drawn steels. They also show that 
converting the surface of a steel from the crystalline to the amorphous condition (the 
latter structure being known as the Beilby layer) increases the tendency to corrosion. 
Tests have also shown that graphoidal films formed on machinery lubricated by oil 
containing colloidal graphite reduce the corrosive tendency. The method described 
gives a reliable index of corrosive reaction within a relatively short time, and records 
differences which no visual method could detect. 


1069. Improved Accuracy of C.F.R. Motor Method Test for High-Octane Rating ; 
with Continuous Scale from 40 to 120 0.N. L. B. Sweetland and P. Draper. J. Inst. 
Petrol., April 1945, 31 (256), 105-110.—A brief examination of the 17° Motor Method 
without the throttle plate led to the finding that there was a break in continuity of test 
conditions at 100 O.N. The Guide Tables for micrometer setting for standard knock 
intensity below 100 O.N. could not be extrapolated to cover ratings in the higher 
octane range because excessively high-compression ratios and knock intensity would be 
encountered. As investigation has been made on the relationship of octane number 
to compression ratio at standard knock intensity with various ignition settings. It . 
was established that the A.S.T.M. ignition setting at high compression ratios creates 
unstable conditions of engine operation, with the result that slight fluctuations in 
spark timing have a very marked effect on the knock intensity. This condition 
probably accounts for much of the rough-running and difficulty of octane rating 
experienced on fuels of 100 O.N. and over. This can be overcome by setting the 
spark for maximum knock, as this allows a considerably lower compression to be used 
with standard knock intensity. A smooth curve then relates O.N. and compression 
ratio from 40 to 120 O.N., and a separate method above 100 O.N. is unnecessary. It 
is recommended that a fixed spark setting of 25° advance be considered for the I.P. 
and A.S.T.M. Motor Method throughout the range from 40 to 120 O.N. The 17° 
Motor Method would then become obsolete. A. H. N. 


1070. Calibration of C.F.R. Reference Fuels. Sub-Committee No. 5 (Engine Tests) 
of Standardization Committee. J. Inst. Petrol., July 1945, 31 (259), 236-237.—The 
calibration curve for the secondary reference fuel C. 13 + T.E.L. by the C.F.R. Motor 
Method I.P. 44/45(T) is given for T.E.L. up to 4 ml./Imp. gal. and O.N. range 71-87. 
Results are tabulated in intervals of 0-05 ml. T.E.L./Imp. gal. A. H. N. 


Crude Oil. 


1071. Classification of Crude Oils. K.G. Margosches. J. Inst. Petrol., Jan. 1945, 
$1 (252), 1-8.—A detailed study of recent attempts at classifying crude oils according 
to: (a).evaluation of base; (b) a decimal system; and (c) to type of products. 48 
references are given. A. H.'N. 


1072. Analysis of Trinidad Crude Oils. Part II. Paraffinic Oils. F. Morton and A. R. 
Richards. J. Inst. Petrol., June 1945, 31 (258), 159-172.—Analysis of 14 individual 
crude oils drawn from 4 different areas are reported and discussed. These are typical 
of hundreds of similar analyses, and show the variations encountered within a single 
type oil. Naphtha from distillate wells are found identical in properties with those 
associated with heavier oils in the same areas. A. H. N. 


Gas. 


1073. Chemical Utilization of Natural Gas. 3B. Miller. Refiner, May 1945, 24 (5), 
195-198.—The paper was prepared as a report to the Technical and Research Com- 
mittee of the Natural Gas Department of the American Gas Association. As such 
it becomes an attempt to point out those ways in which natural gas is used 
in addition to its principal use as a fuel and source of energy. Greatest weight is 
placed on those uses which take the greatest volumes; other uses have been men- 
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tioned briefly. It is pointed out that the present principal u uses as a group will prob. 0" 
ably not consume as much natural gas in peace-time as at the war-time peak, that they © 
minor uses will probably grow but cannot conceivably increase enough to become 
really important from the standpoint of natural-gas consumption. Nor does this 10; 
discussion make marked division between natural gas as such and refinery gases jp la 
chemical uses. The data on volume should interest those who have visualized early Pel 
exhaustion of the supply of natural gas on which a new chemical industry is to be out 
based. Finally, attention is directed to the Fischer-Tropsch process, which can be 
used to make motor fuel from natural gas, and which may develop into a major use for} > 
gas. A. H. N, 
Engine Fuels. El 


1074. Microbiological Aspects of Gasoline Inhibitors. F. H. Allen. J. Inst. Petro, 
Jan. 1945, $1 (253), 9-15.—A new theory is presented to account for the delay in the | 
deterioration of gasoline motor and aviation fuels produced by the addition of inhibj. 
tors. The bactericidal properties of the commercial inhibitors are strongly adsorbed 
at the gasoline—water interface, where they are able to exert their greatest bactericidal 
activity. The microbiological aspects of inhibitor intensifiers and metal deactivator | 107 
are also discussed. This biological concept of gasoline inhibitors is intended to supple. git 
ment the extensive chemical research which has been conducted on the deterioration] 19: 
of gasoline motor fuels in storage. A. H.N, rel 


Lubricants. 10 


1075. Parameters Characterising Pumpability of Aircraft Oils at Low Temperature.) ™ 
8. L. Peisakhodina, R. N. Shneerova and C.S.Tarmanyan. Symp. Visc. Liquids and 
Colloids, Acad. Sci. U.S.S.R., 1944, 2, 155-160.—The claims of pour point (as deter.) 
mined by the U.S.S.R. method), viscosity index, and viscosity at low temperatures, at 
as criteria for the suitability of aircraft engine oils for low-temperature operation areg *" 
discussed. The differential between pour point and minimum temperature of pump} 
ability (as determined in special equipment) varies considerably, but, on the average, he 
the pour point is 15° C. lower. A comparison of viscosities (determined in a capillary§ P° 
under slight pressure) and pumpability shows that the latter corresponds to a viscosity P* 
of 330-460 strokes, although some oils that do not flow in a capillary viscometer are wu 
capable of being pumped at the same temperature. Viscosity index is not a reliable (I 
guide to low-temperature behaviour, since a trace of wax raises the V.I. and low-tem-§ ™" 
perature viscosity without appreciable effect on the pour point. Actual pumpability lu 
trials in special equipment, are, pending the development of suitable laboratory fi 
apparatus, the only reliable test. V. Bg 


1076. Synthesis of Molecules with Lubricant Properties. M. Piganiol. Refiner, May 
1945, 24 (5), 185-190. Translated by E.J. Barth from La Societe Chimique de France, 
Nov. 13, 1942.—Modern theories defining the mechanism of lubrication with viscous * 
mineral oils and fats have specified certain conditions necessary for the molecular 
structure of the oil in order to obtain various desirable qualities, such as resistance to 
pressure, adhesion, etc. These principles have explained certain empirical method § 
of procedure and have directed organic syntheses into new paths. Thus lubricant§ P 
oiliness agents, sometimes assymetrical and polar in character, improve lubricants,§ ti 
even though they are used in small proportions. B 

The influence of chemical constitution on viscosity and lubrication qualities of oils isf us 
studied, followed by a study of methods of synthesis of the best type lubricants and 
of addition agents to increase oiliness. A. H.N. 


1077. Extreme Pressure Lubricating of some Chlorinated Compounds » 
Assessed by the Four-Ball Machines. W. Davey. J. Inst. Petrol., March 1945, 
81 (255), 73-88.—A study of the Extreme Pressure (E.P.) lubricant properties of some 
chlorinated compounds has been made, using the Four-Ball machine. A proprietary 
chlorinated compound was used as the standard reference material, and other materials 
were rated on their performance relative to this standard. On this rating, benz 
trichloride, benzyl chloride, hexachlorethane, and carbon tetrachloride are superior to 
the reference material, whilst tetrachloroethane, chloroform, p-chloronitrobenzene, 
ethylene dichloride, trichlorethylene, and p-dichlorbenzene are inferior in E.P. pro- 
perties. The mechanism of the development of E.P. properties due to chlorinated 
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compounds is discussed. The results enable the E.P. properties of a chlorinated 
compound to be predicted from its formula. A. H. N. 


1078. Some Observations on the Mechanism of the Development of Extreme Pressure 
Lubricating Properties by Reactive Sulphur in Mineral Oils. W. Davey. J. Inst. 
Petrol., May 1945, 31 (257), 154-158.—Mineral oils containing free sulphur or active 
sulphur compounds possess extreme-pressure (E.P.) lubricating properties not shown 
by straight mineral oils. It has been suggested that the development of these pro- 

ies is due to the formation of sulphide films.on the metal surfaces which prevent 
metal-to-metal contact. Sulphide films were formed on the surfaces of steel balls 
subjected to test in the Four-Ball Extreme-Pressure Lubricant Testing Apparatus. 
E.P. properties were observed using these treated balls, and a straight mineral-oil 
lubricant, similar to those obtained using untreated balls and an oil-containing reactive 
sulphur. The friction /time curves obtained using the treated balls show preliminary 
“gulphur curves” followed by “ straight mineral-oil curves ”’ as the sulphide film is 
worn away. ‘The results, although somewhat irregular, offer some confirmation of the 
“ sulphide layer” theory. A. H. N. 


1079. Variation of Viscosity of Lubricating Oils with Temperature, Pressure and Velo- 
city Gradient. K.S.Ramaiya. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 
1941, 1, 125-137.—A discussion and review of data, published in the Meeraduse, 
relative to these questions. 47 references. Vv. B. 


1080. Determination of the Low-Temperature Viscosity of Lubricants for Wagon 
Axles. I. F. Blidchenko and V. N. Tishkova. Symp. Visc. Liquids and Colloids, 
Acad. Sci. U.S.S.R., 1944, 2, 167-172.—Various lubricating mixtures, either | 
distillates or else distillate /residue blends, and ail having a viscosity of 2+ 0-2°E 
at 50° C., were examined with respect to their viscosities at ‘— 50° C. As the low. 
viscosity components there were used gas oils with viscosities of 1-24—1-84° E. at 50° C. 
Viscosities were measured in a modified Ubbelohde—Holde tube; all oils were pre- 
heated at 50° C. for 10 min. Results at — 50° C. for viscosities in the range 800-8000 
poises show a repeatability of about 2%. Crudes from various fields were used to 
provide the components. It is concluded that the most favourable viscosity /tempera- 
ture relationship is given by a blend of a light Bibi-Eibat gas oil with a low viscosity 
(10° E. at 50° C.) residual fuel. Such blends, and those incorporating bitumens, have 
viscosities at — 50° C. of 800-1600 poises, as compared to values of 2400 poises for the 
lubricants in current use. The satisfactory performance of such lubricants was veri- 
— 50° C. and by actual trials in winter (— 53° C.) 
conditions. 


in Lubricating Greases. M.W. Webber. J. Inst. Petrol., March 
1945, 81 (255), 89-102.—A panoramic discussion of the requirements of ordinary and 
special type greases is made. Recent developments and improvements of greases are 
analyzed and immediately urgent problems requiring solution are indicated. 
A. H.N. 


1082. Lubrication Vade Mecum (2)3 Lubrication Charts XXII. E. W. Steinwitz. 
Petroleum, June 1945, 8 (6), 113.—Continuing the lubrication charts, based on classifica- 
tion of machinery and uses, Chart X concerns modes of Transportation, XI refers to 
Building and Agricultural Machinery and XII to the Wood-working industry. To 
use the chart, the particular machine is found in Part II, the “ Lubricant Code 
Number ” noted and the specified lubricant determined from Part I. G. A. C. 


Bitumen, Asphalt and Tar. 


1083. Bitumen and the Bitumen Industry. 2. Manufacture of Asphaltic Bitumen. 
J. 8. Jackson. Petroleum, June 1945, 8 (6), 102.—Asphaltic and mixed base crudes 
form material for manufacture of asphaltic bitumen, and a “ topped” crude oil of 
Venezuelan origin, from which the lighter fractions have been removed, is used in 
Britain. 

Flash distillation of the topped crude is carried out under vacuum, thus avoiding 
damage to bitumens or distillates. The oil is heated in pipe-stills, and volatile con- 
stituents flashed off in a column, the liquid bitumen being stripped by superheated 
steam at the steaming trays near the bottom. Temperature and liquid levels are 
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automatically controlled. Laboratory control consists in periodic penetration and 
softening point determinations on the bitumen produced. Process is flexible so that 
bitumen with melting points as high as 120° C. or as low as 34° C. can be produced, 
Hard grades are run into bays to solidify, whilst soft grades are delivered hot in bulk 
or barrelled. 

As distinct from straight bitumens produced by this process, blown bitumens of 
rubbery nature are made by blowing air through the heated bitumen. This procegs 
is also continuous, and the air/bitumen ratio and temperature of the bitumen in the 
blowing chamber must be closely controlled. Laboratory control is again in terms of 
penetration and softening point. G. A.C. 


Coal, Shale and Peat. 


1084. Production of Synthetic Liquid Fuel from Natural Gas. V. I. Komarewsky, 
Refiner, May 1945, 24 (5), 170-172. Paper Presented before Petroleum Panel, Chicago 
War Production Conference.—The development of Kogasin production from the early 
Sabatier synthesis of methane to the present-day production of mixed hydrocarbons is 
briefly discussed. It is concluded that future developments of the Fischer-Tropsch 
synthesis must proceed in the following directions: (a) development of sulphur. 
resisting catalyst; (6) utilization of carbon monoxide-hydrogen mixtures of various 
composition ; (c) synthesis of branched-chain hydrocarbons. The last goal can prob. 
ably be achieved by developing a “‘ complex-action ” catalyst combining the hydrogen. 
ating, polymerizing, and isomerizing ability. A. H.N, 


1085. Thermal Solution of Solid Fuels. II. 

M. K. D’yakova and N. V. Melent’eva. J. Appl. Chem. (U.S.S.R.), 1943, 16, 2 

307. (Cf. Abstract No. 522/1945).—Six samples of (Donbass) coal ranging from bie 
minous to anthracite were subjected to thermal solution in tetralin at 400° C. Solu- 
bility varied from 6 to 69% and was the greater the lesser the degree of carbonization 
of the coal. A sample of graphite examined was only soluble to the extent of 0-6%,. 
Individual examination of petrographic constituents of coals showed that solubility 
decreased in the order clarite, vitrite, durite, fusite. Among thé products obtained 
from the less carbonized coals was 5-9% of crude gasoline. Main product is a coal 
extract in the form of a pitch-like material having a m. p. 70-90° C., and which is 
suitable for hydrogenation. 


ENGINES AND AUTOMOTIVE EQUIPMENT. 


1086. Ammonia—A Fuel for Motor Buses. E. Kroch. J. Inst. Petrol., July 1945, 
31 (259), 213-223.—Due to war conditions in Belgium, a substitute for diesel fuel was 
necessary, and this paper reports the use of ammonia and its advantages over the use 
of coal gas. In combination with coal gas it has been tried on a fairly large scale during 
one year. When properly installed and when adequate care is taken, this motor fuel 
gives excellent results comparing favourably with those previously obtained with gas 
oil. There was no loss of power, no corrosion, and no increase of the lubricating-oil 
consumption. Coal gas as the ignition promoter for ammonia may be replaced by 
other gases (or liquids), particularly by hydrogen. By doing so the fuel combination 
ammonia—hydrogen becomes entirely independent of coal. Hydrogen can be obtained 
from electrolytic cells and nitrogen from air. The necessary energy can be obtained 
from water turbines. No comparison of costs has been attempted, as the operations 
have taken place during a period of price control and all kinds of restrictions, which 
would not give a true picture of the possibilities of this fuel in normal circumstances. 

A. N. 


MISCELLANEOUS. . 


1087. Second List of Definitions. Standardization Sub-Committee No. 11. Nomen- 
clature. J. Inst. Petrol., June 1945, 31 (258), 188-190.—The following items are 
defined : aromatics, asphalt, asphaltic bitumen or bitumen, asphaltic cement, aviation 
gasoline, benzene, benzole, black oils, bloom, blown bitumen, bright stock, bunker 
oils or fuel, cracking, cutback, cylinder stock, ethyl fluid, extreme pressure lubricant, 
flux oil, gear oil, hypoid lubricant, lake asphalt, natural asphalt, mastics, octane- 
number, road oil and tetraethyl lead. A. H.N. 
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OILFIELD EXPLORATION AND EXPLOITATION. 


Geology. 


1088. Cretaceous Producer in Old Venezuelan Field Reported. Anon. Oil Wkly, 
28.5.45, 117 (13), 62.—A Cretaceous producer is reported to have been completed in 
the old Netick field, west of Maracaibo. This formation was encountered at 6470 ft. 
in deepening an old shallow well. 12 km. north of Netick, the Calentura 2 wildcat is to 
be drilled to the Cretaceous, following Shell’s discovery of a major Cretaceous lime- 


stone pay in the Mara district in Shell DM 2. 
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1089. Shell’s Chaturray Test in Llanos may be Abandoned. Anon. Oil Wily, 28.5.45, 
117 (13), 62.—The Chafurray test in the llanos of southern Meta, Colombia, hag 
recovered a granite core at 1732 ft., and is expected to be abandoned. G. D. H, 


1090. New Field in France being Developed. W. Hill. Oil Wkly, 28.5.45, 117 (13), 
46.—An oil and gas area is being developed in the Saint Marcet field of Haute Garonne, 
France. The field was opened in July 1939 as a gas area. Oil and gas are obtained 
from Cretaceous limestone at a depth of 5000-6000 ft. There are 10 producing wells, 
the daily production now being estimated at 20 brl. of 3l-gravity oil and 8,000,000 
cu. ft. of gas. The gas gives 0:8 gal. of distillate/1000 cu. ft. A 6-in. gas line runs to 
Toulouse, and a 5-in. line is being laid to Tarbes. 

The Saint Marcet-field is an anticline revealed by outcrops. Geology and geophysics 
have indicated twelve structures in this area. The Gabian pool, Herault province, 
gives 4-5 brl./day. Its cumulative production since 1924 is 150,000 brl. The Pechel. 
bronn pool has an annual output of about 70,000 tons, from a depth of 2000 ft. 

G. D. H. 


1091. Exploration Falling Short of P.A.W. 1945 Programme. L. J. Logan. Oil 
Wkly, 28.5.45, 117 (13).—1349 exploratory wells were completed in U.S.A. during the 
first four months of 1945, 81 more than in the corresponding period of 1944. Thus 
exploratory drilling is 6-4% above last year’s levels, while all drilling shows a 9% 
increase. 

The deterrents to wildcatting are primarily economic rather than physical. 20% 
of this year’s exploratory wells have been successful against 81-] % for the corresponding 
period of 1944. Relatively good results have been obtained in finding new gas and 
distillate as well as oil reserves; and for each of these three types of production there 
have been relatively better results in finding entirely new fields than in finding new 
pay horizons within known fields or in extending the productive limits of existing 
fields. 

Among 66 tests that opened new fields or pays or extended fields in April, very few 
if any were of indicated major importance. The Rangely field of Colorado was extended, 
as was the Elk Basin field of Wyoming. New pay horizons were proved in the Egan, 
West Tepetate, Venice, and St. Martinville fields of South Louisiana. Kansas yielded 
new oil and gas reserves in 10 areas. Oklahoma had several fairly promising strikes, 
including a gas-distillate well in Grady County, at a depth of 10,879-10,882 ft. Cali- 
fornia had a new pay at Newhall-Potrero, and extensions in two other fields. 

Tables summarize the exploratory drilling results in January-April 1945, and 
analyse the results by States and districts for April and the first four months of 1945. 
The new oil- and gas-fields, and new pay horizons discovered in U.S.A. in April 1945 
are listed with details. G. D. H. 


Geophysical and Geochemical Prospecting. 


1092. Radio-activity Well-logging. R. E. Fearon. Oil Wkly, 4.6.45, 118 (1), 33; 
11.6.45, 118 (2), 38.—Gamma-ray Measurements.—Radioactivity is essentially a 
property of the atomic nucleus, which exhibits instability and ejects an electron or a 
helium nucleus, thereby becoming a different element. The helium nuclei give the 
so-called alpha rays, and the electrons the beta rays. Thirdly, there are gamma 
rays, which are of the X-ray type, but more penetrative. 

There are numerous radioactive elements in the earth, and differences in the gamma 
rays are to be expected, so producing a gamma-ray spectrum. 

Uranium, thorium, and potassium are the only radioactive elements sufficiently 
stable to exist in quantities through geological time, and each is effectively a group 
of elements which are derived successively from the first member. Potassium emits 
a single kind of gamma radiation, which is of about the samne penetrative power as 
the mixture of radiations from the uranium group. The thorium-gamma radiations 
have more penetrative components. 

Gamma radiations make many gaseous substances electrically conducting, and this 


property is used in their detection. An ionization chamber is used which contains§ 


an inert gas under pressure. The current from this chamber is amplified. In some 
cases two detectors are used which are sensitive to different parts of the gamma-ray 
spectrum. 
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In well-logging, the gamma-ray intensity is plotted against the depth. Because 
of the fluctuations in the radiation it is necessary to smooth the output of the measuring 
m, otherwise the curve recorded at the surface would be too erratic. This 
smoothing process reduces the peaks of the log for some of the thinner radioactive 
strata if the logging speed (rate of raising the ionisation chamber) is too high. High 
speed also displaces the peaks, due to lag introduced in the smoothing, 

Some radioactive material may be transported in circulating fluid. The effective © 
gone of investigation is in the neighbourhood of the well, and immediately behind 
any casing which may be present. 

Present indications are that there is no direct relationship between the variations 
in radioactivity and the presence of liquid petroleum. The radiations are, however, 
useful in studying the rock components of the formation, and so aid in geological 
correlation. 

Neutron Bombardment of Formations.—In this method the rock formations are 
exposed to a source of primary radiation, and the secondary radiations generated are 
measured. This method is especially valuable in limestone formations, and in all 
cases may complement the gamma-ray log. 

Neutrons for well logging are obtained by bombarding beryllium with alpha rays 
from radioactive elements. The fast neutrons strike hydrogen atoms or undergo 
inelastic collisions with other atoms giving secondary or slow neutrons. The slow 
neutrons are captured by the nuclei of elements in the rocks, and gamma rays are 
produced, these being detected as with gamma-ray logging. 

In many ways the neutron log is a log of the content of the element hydrogen, 
whether it be in oil, in brine, in water adsorbed in shale, or chemically combined in 
some mineral. G. D. H. 


Drilling. 


1098. Mud Programmes Aid in Economical and Efficient Drilling. R. E. Dansby. 
Oil Gas J., 9.6.45, 44 (5), 80.—Mud programmes can be divided into two general 
classifications : first, those for development and workover wells, and, second, those 
for wildcat wells. In preparing a mud programme for a development well or for a 
wildcat well it is advisable to include mud characteristics based on a study of the 
available data for various depths or, preferably, for various geological sections expected, 

in order that the plan be slightly flexible. It is necessary to allow for a slight fluctua- 
tion in the mud characteristics set up for various sections of the hole. As an example, 
it is usually impossible to keep the density of the mud the same at all times, although 
this would be necessary for maximum efficiency. It is usually possible to keep mud 
density within a range of 0-4 Ib. /gal.—.e., 0-2 above or 0-2 below the desired density— 
but in many cases it is possible with very little effort to keep this within + 0-1 Ib. /gal. 
range. In making mud programmes, abrupt changes in mud characteristics should 
never be proposed ; for example, if 12-lb./gal. mud is desired at 7000 ft. the mud pro- 
gramme should call for a gradual increase from natural mud of approximately 10-11 
lb./gal. between 6000 and 6500 ft., and increased gradually from 11 to 12 Ib./gal. 
between 6500 and 7000 ft. Basing mud density on depth is often misleading, because 
the well may be running much higher or lower than expected from basic information. 
Therefore it is necessary in many cases to obtain prompt palaeontological information 
as the well is drilling in order to correlate the two wells. 

In areas where abnormal or subnormal pressures are indicated by some previous 
drilling experience, much material and time can be saved if the mud programme calls 
for a mud that will control this abnormal characteristic before the formation is en- 
countered. This is especially true where abnormal-pressure salt-water sands are 
encountered. Salt water held in the formation does not affect the mud when these 
formations are penetrated. Mud having a density of 1-1} lb./gal. more than is re- 
quired to balance the formation pressure usually keeps the water in the formation, 
and the mud is not flocculated. Typical problems are fully worked out. A. H.N. 


1094. Drilling-Mud Problems, with Suggested Solutions for Several Types. R. E. 
Dansby. Oil Gas J., 16.6.45, 44 (6), 135.—In preparing a mud for surface drilling 
it is important to- have a mud with good properties if a good surface-casing cement 
job is to be obtained. The surface cement job is important for several reasons, but 
especially because all the flow-out-preventing equipment will have to depend on the 
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surface pipe if the well tries to blow out. To provide a good surface-drilling mud it jg 9 oul 
first necessary to obtain an abundant supply of pure water, and second, to use a good ff the 
bentonite-type clay which will provide the lowest possible density and a good wall. 
building mud. It is very important to hydrate the clay as much as possible. if | the 
steam is available more complete and quicker hydration can be effected by stirri safe 
and heating the clay suspension with live steam, but care must be taken not to get the 9 strit 
mud too hot if rubber pistons are being used in the mud pumps. Increased tempera. 
ture apparently disperses clay more completely than can be done in cold water. It § 100! 
should be remembered that in drilling surface formation the mud will not be subjected prin 
to the agitation and temperatures that it is in deeper drilling, which assists in dispersing J} safe 
the clay. 9 lb./gal. mud is generally acceptable, but the density should never exceed 
9-5 lb./gal., unless surface formations have been charged by previous blow-outs, § 109 
Since surface formations frequently consist of fresh-water sands, a mud having a § (il 
density of only 10 lb. /gal. is often sufficient to produce lost circulation. stuc 

Specific problems of surface sands are discussed, followed by those connected with, cutt 
drilling from the surface pipe to the producing section. The paper ends with a detailed § wal 
instruction for preparing a low viscosity, low water- loas mud, for drilling the | and 
producing section. A. H.N. cap 


sele 
1095. Drilling-Mud Problems, with Suggested Solutions for Several Types. R. E. § te 
Dansby. Oil Gas J., 23.6.45, 44 (7), 115—When the problem of gas-cut mud is § (2) 
- encountered it is advisable to maintain a low-viscosity and low-gel-strength mud and § ‘00! 
to raise the mud weight sufficiently to prevent entrance of gas into the hole, agitating J b!o 
the mud and treating it to reduce the gel strength to permit the gas to break out of § alle 
the mud. Signs of this condition are usually as follows: (1) Increase of the flow § ‘lip 
from the well, or in the volume of mud in the pit. (If very large volumes of mud or J beg 
gas are coming out, it may not be noticed until the mud begins to kick over the § cut 
blow-out preventer, but this should never happen, because it should have been noted § '4 
by an increase of the fluid in the pit; (2) On close examination minute gas bubbles § °ut 
which do not break out readily show up in the mud; (3) An odour of gas at the flow 
line; (4) Uneven flow of mud from well (gas pockets cause mud to flow by heads); § 110 
(5) Distillate forms emulsion with the mud, and will be shown by ineffectiveness of § 9.6 
chemical treatment. Methods of treatment are fully detailed. Contamination with § tio 
salt, heaving shale, cement, etc., are similarly described, both from the viewpoint of § ins 
diagnose and treatment. A. H.N. ( 
1096. Mud Pump Manifold Facilitates Drilling. W. A. Sawdon. Petrol. Engr, 
June 1945, 16 (9), 89.—The savings gained through the use of standardised manifolds § ®" 
for mud pumps are discussed; one such manifold unit is described in detail. From— “° 
the operating standpoint many advantages have been observed by use of the standard- 
ised manifold. When a well is being rigged up, the necessary lines to and from the 
pumps will be laid. Then other lines will be found necessary, and as time goes on 11 
conditions may require a complexity of lines that will result in possibly only one man 93 
knowing just which lines go where and what valves control certain flows of fluid. 7 
In contrast to this, the manifold here shown has been standardised and the same design 
used on all rigs. Roughnecks, once they learn its operation, can go to any rig and 
know exactly what to do. The original manifold was stencilled with flow directions, 
but these were found to-be unnecessary after the men became familiar with the 16 
manifold. 231 
Photographs illustrate the unit. A. H.N. = 
t 
1097. Collapse Safety Factors for Tapered Casing Strings. W. 0. Clinedinst. Oil— |4 
Wkly, 25.6.45, 116 (3), 50.—Tapered strings are defined as those consisting of two or § 2!: 
more weights or grades. Safety factors ranging from 1} to 14 based on minimum 
collapse resistance of casing, or 14-2 on average, have been used with apparent success 
for straight strings by casing designers over a period of years. With the advent of the 
tapered string, consideration has been given to reduction of collapse resistance 1}; 
under biaxial loading encountered at change-over points. Biaxial loading has been] J 


allowed for by various means, much as the strain-energy theories of yielding. Con- 
sideration should also be given to the fact that a tapered string has more material 
subjected to the loading permitted by the design safety factor than a straight string. 
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It seems apparent that the likelihood of failure in a three-section tapered string 
could be the same as three straight strings having the same safety factors. If this is 
the case, it would appear that tapered strings should be designed with somewhat 
higher safety factors than straight strings. Normal law of probability is assumed for 
the distribution function of casing collapse, and calculations show that the factor of 
safety for tapered strings should be about 10% higher than for a corresponding straight 
string. A. H.N. 


1098. Design. N. C. Wells. Petrol. Engr, June 1945, 16 (9), 140.—The 
principles of designing casing to withstand collapse, bursting, and tension stresses 
safely are outlined. A. H.N. 


1099. Problems Encountered in Cutting and Fishing Below 13,000 ft. E. H. Short, Jr. 
Oil Gas J., 30.6.45, 44 (8), 98.—The use of an inside and outside cutter in releasing 
stuck drill. -pipes at a depth of 13,000 ft. is described in some detail. The inside 
cutting tool is composed of friction blocks that are in constant contact with the inside 
walls of the fish, slips that expand on a tapered mandrel when released by a rotation, 
and knives that are forced into the fish through the action of a wedge. This tool is 
capable of operating at any desired place i in the string. With the tool at the depth 
selected, rotation of the operating pipe causes: (1) the friction-blocks to function by 
tending to prevent the outer sleeve, which contains the blocks and slips, from turning ; 

(2) it tends to unscrew the bottom, or nose-piece, which is attached to the stem of the 
tool. After no more than three or four revolutions of the rotary, the slip and friction 
block-sleeve is free from the stem, and a downward movement of the operating pipe 
allows the slips to expand on the tapered mandrel. This action forces the teeth of the 
slips to bite into the walls of the fish, thereby setting the tool. Cutting operation 
begins by lowering the operating pipe still further, until the wedge arms force the 
cutting knives into the walls of the pipe. This is a very delicate operation, and 
requires gentle application of weight to prevent fracture of the knife-points. After the 
cutting tool begins to take weight, rotation accomplishes the cut. A. H.N. 


1100. Preparing Swamp Locations in Coastal Louisiana. N. Williams. Oil Gas J., 
9.6.45, 44 (5), 93.—The short paper discusses some problems raised in swampy loca- 
tions when drilling is contemplated. Typical) of the ingenuity often called for in such 
instances was that shown by a major company in undertaking a deep wildcat test in one 
of coastal Louisiana’s remote cypress and gum-swamp areas. Densely wooded, and 
having from up to 4 ft. of water and decayed vegetable refuse overlying a more or less 
unstable clay bottom with a thick tangle of submerged timber, this swamp presented 
a number of unusual difficulties and complications in the way of access to and prepara- 
tions of drilling sites. The way these difficulties were overcome is described. 
A. H.N. 


1101. Wells Completed in the United States. Anon. Oil Wkly, 15.6.45, 118 (2), 
93; 25.6.45, 118 (3), 73; 2.7.45, 118 (4), 61; 9.7.45, 118 (5), 63; 16.7.45, 118 (6), 
77; 23.7.45, 118 (7), 69. 


Field Wildcat. 
Week ended Oil Gas Total Oil Gas Total 

16th June, 1945 252 31 404 ll 2 86 
23rd June, 1945 291 29 424 4 
30th June, 1945 273 53 420 10 2 92 
7th July, 1945 . ‘ 268 48 417 4 3 #77 
14th July, 1945 ‘ 259 45 397 20 0 90 
2ist July, 1945 ‘ 329 39 450 18 3 «683 

G. D. H. 


Production. 


1102. Convection Currents in a Porous Medium. C. W. Horton and F. T. Rogers, Jr. 
J. Appl. Phys., June 1945, 16 (6), 367-370.—The problem is considered of the con- 
vection of a fluid through a permeable medium as the result of a vertical temperature- 
gradient, the medium being in the shape of a flat layer bounded above and below by 
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perfectly conducting media. It appears that the minimum temperature-gradient 
for which convection can occur is approximately 47*h* /kgp)D*, where h? is the thermal 
diffusivity, g is the acceleration of gravity, » is the viscosity, k is the permeability, q 
is the coefficient of cubical expansion, pp is the density at zero temperature, and D 
is the thickness of the layer; this exceeds the limiting gradient found by Rayleigh 
for a simple fluid by a factor of 16D*/27n*kpy. A numerical computation of this 
gradient, based on the data now available, indicates that convection currents should 
not occur in such a geological formation as the Woodbine sand of East Texas (west 
of the Mexia Fault zone); in view of the fact, however, that the distribution of N,Cl 
in this formation seems to require the existence of convection currents, and in view of 
the approximations involved in applying the present theory, it seems safe tentatively 
to conclude that convection currents do exist in this formation, and that the expression 
given above predicts excessive minimum gradients when applied to such a formation. 
A. H.N, 


1103. Measurement of Capillary Pressures in Small Core Samples. G. L. Hassler and 
E. Brunner. Petrol. Tech., March 1945, 8 (2); A.I.M.M.E. Tech. Pub. No. 1817, 
1-10.—In studying capillary pressure and the wetting of oilfield rocks the capillary 
diaphragm method has been used, but its utility is severely limited by the low dis. 
placement pressures of reasonably permeable diaphragms. Therefore a centrifuge 
method has been developed for making this type of study. 

The initially saturated core is centrifuged at increasing rates, and the average 
saturation is measured at each rate with the aid of a stroboscopic device. The theory 
and calculation procedure are given whereby accelerations and saturation values can 
be converted into a true curve of capillary pressure versus saturation. The relation. 
ship between saturation and capillary pressure under decreasing saturation can be 
quickly determined for small-core samples. The sample is centrifuged alone, in this 
respect differing from previously described techniques, and thus the whole range of 
saturations required by the properties of the sample and the radially varying centri- 
fugal force occurs within the sample. Nevertheless the calculation procedure adopted 
secures correct results from simply obtained values of the average saturation. The 
technique can be applied with two immiscible liquids, as well as with a gas and a liquid. 

. G. D. H. 


1104. Average Permeabilities of Heterogeneous Oil-Sands. W. T. Cardwell and 
R. L. Parsons. Petrol. Tech., March 1945, 8 (2); A.I.M.M.E. Tech. Pub. No. 1852, 
1-9.—Oil reservoirs have complicated shapes, and non-uniform permeabilities and 
porosities. In practical applications of the theory of fiuid-flow in porous media for 
predicting reservoir behaviour, it may be useful to apply a single equivalent perme- 
ability. This equivalent permeability would give the same flux under the same 
pressure drop in a segment of the same dimensions as the actual reservoir. 

The equivalent permeability of a heterogeneous oil-sand lies between a harmonic 
volume average and an arithmetic volume average of the actual permeabilities, the 
volume elements in these averages being weighted according to the inverse squares 
(or higher powers) of their distances from the well. For practical purposes when the 
permeability variations away from a well are unknown, it is reasonable to assume that 
the equivalent permeability of a heterogeneous oil-sand lies between the harmonic 
depth average and the arithmetic depth average of the core-sample permeabilities. 
Qualitative reasoning, based on known reservoir characteristics, indicates that the 
equivalent permeability lies near to the upper, arithmetic, limit than to the lower 
harmonic, limit. G. D. H. 


1105. Multistage Acidization Increases Recovery and Productivity From Multizone 
Wells. K.B. Barnes. Oil GasJ., 9.6.45, 44 (5), 99.—Acidizing can pay off handsomely 
in increasing well productivity and, very often, in obtaining more recovery. This is 
particularly true in multizone formations. As to the character of limestones and 
dolomites, the porous make-up is here briefly reviewed, whether foramenular, inter- 
mediate, or intergranular. On the practical side, two jobs on Clear Fork wells at 
Fullerton are described in detail: the first where three zones were acidized, in five 
stages, with a total of 24,000 gal.; the second, also a multizone producer, with four 
stages totalling 16,000 gal., by Electric Pilot control. , A. H.N. 
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1106. Automatic Scrapers Used in West Edmond Oil Wells. K. M. Fagin. Petrol. 
Engr, June 1945, 16 (9), 105-106.—The scraper is designed to fit loosely in the tubing 
and to weigh enough to drop freely through the fluid when the well is closed in. The 
largest diameter of the scraper should be an average of the inside and drift diameters 
of the tubing in which it is to be used. The three washer-shaped fins are slipped on 
arod and welded in place. Three angle braces are welded to the top and. bottom fins, 
and four angle braces are welded to the centre fin for reinforcement. A fishing-neck 
is provided on the upper end of the device to permit removal from the well in case it 
becomes stuck or the well pressure becomes insufficient to flow it back to the Christmas 
tree. The fishing-neck on §-in. rod used for 2-in. tubing scrapers should be upset to }-in. 
to insure an adequate grip. Precautions to be taken with the scraper and its method 
of operation are discussed in some detail. A. H.N. 


1107. Salt-Water Disposal in East Texas. Part 9. Anon. Petrol. Enyr, June 1945, 
16 (9), 125.—The chemistry of the closed and open systems of treating salt water 
before disposal is outlined. The purposes and functions of aeration are given in some 
detail. A. H. N. 


1108. Explosive Mixtures in Air-Drive Operation. R. F. Nielsen and 8. T. Yuster. 
Petrol. Engr, June 1945, 16 (9), 96.—The possibility that the gases produced along 
with the oil in air-drive operations may be within the explosive range is discussed. 
The method of calculating the explosive range from the chemical analysis is illustrated 
with three different samples of casinghead gas, one of which was very near the explosive 
limit. A simple field apparatus, made from easily available materials, for determining 
the explosive limits is described, and the measured limits are shown to agree reasonably 
well with the calculated values. A. H. N. 


1109. Experimental Water-flood in a California Oilfield. E.C. Babson, J. E. Sher- 
borne, and P. H. Jones. Petrol. Tech., March 1945, 8 (2); A.I.M.M.E. Tech. Pub. 
No. 1816, 1-9.—Studies of the Chapman zone of the Richfield field, Orange County, 
California, show that the oil recovery to date is about 19% of the oil in place, and 
continuation of the present methods of production might be expected to give an ulti- 
mate yield of 21-22%. The principal recovery mechanism has apparently been 
expansion of dissolved gas. Average porosity of the reservoir is about 31%, its air 
permeability is approximately 1100 md., while the interstitial water content is believed 
to be 37%. 

In order to determine whether water-flooding offers promise of becoming an economi- 
cal method of recovering some of the large proportion of residual oil believed to be 
present, an experimental water-flooding operation was instituted. An area was 
chosen where the wells were approaching an unprofitable rate of production, where 
natural water encroachment was absent, and where the sand was thin, so as to reduce 
damage if the experiment failed. A single injection well was drilled between old 
producing wells, and a water-treating plant using alum flocculation and chlorination 
was designed and built. This plant is described in some detail. 

Water has been injected into the input well for six months at rates in excess of 100 
bri./day. Production from one of the neighbouring wells has increased materially, 
the oil having risen from 7 to 30 brl., and the water from 1 to 40 bri./day. This well 
has produced nearly 3000 bri. of oil above that which it would normally have produced. 

Definite conclusions regarding the economic success of water-flooding in the Chap- 
man zone are not yet justified, but the experiment shows that water can be injected 
continuously into the zone, and that this water will displace appreciable amounts of 
oil from the sand. G. D. H. 


1110. Turner Valley Field Gets First Gas-Repressuring Programme. J. A. McCutchin. 
Oil Gas J., 9.6.45, 44 (5), 89.—The British Amercian repressuring and gas-conservation 
programmes are briefly discussed. A. H. N. 


1111. Caleulation of Static Pressure Gradients in Gas Wells. M. J. Rzasa and D. L. 
Katz. Petrol. Tech., March 1945, 8 (2); A.I.M.M.E. Tech. Pub. No. 1814, 1-14.— 
For many years reservoir pressures have been computed from the well-head 

of gas-wells. Three methods of computing the static pressure gradients in natural 
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gas wells are presented in detail to show the assumptions made. A series of chartg 
are developed from which the pressure gradients may be read when the well-head 
pressure, the well-fluid gravity, depth, and average well temperature are known, 
There is also a chart for estimating the well-fluid gravity from the condensate content 
and the separator gas gravity. Examples of the application of the different formulae 
and charts are given. 

During flow the well-bore and surrounding earth gradually increase in temperature 
over the normal earth temperature gradient. Hence a well which has been flowing 
prior to measurement of the well-head pressure will have a higher average well tempera. 
ture than at thermal equilibrium. Therefore further refinements in the computation 
of pressure gradients in gas-wells that have been flowing just before the measurement 
of the well-head pressure will involve some allowance for this factor. After a la 
of a day after flow there may still be inaccuracies if no allowance is made for this 
factor. G. D. H, 


Oilfield Development. 


1112. Petroleum Engineering Education and the Quantitative Approach. H. H. 
Power. Petrol. Tech., March 1945, 8 (2), A.I.M.M.E. Tech. Pub. No. 1815, 1-8.— 
The student in petroleum engineering must have a sound preparation in basic funda- 
mentals. He must be able to analyze his problems quantitatively and recognize 
separately the various elements involved. He must know what qualities go to make 
up engineering judgment—that is, skill in reaching the best possible conclusion under 
the limitations of allotted time and required accuracy. He must appreciate the 
importance of cost and of practical economics. He must be able to organize his 
thoughts and to express them clearly in speech and in writing. He must be willing 
and able to adjust his personality to his environment. Finally, he must have a 
decided interest in continued professional development, and a sound philosophy of 
social values. G. D. H. 


1118. The Nation’s [U.S.A.] Reserves of Natural Gas. E. de Golyer. Oil Gas J., 
23.6.45, 44 (7), 76.—In the near future it is likely that 10,000 cu. ft. of gas may be 
regarded as a potential barrel of gasoline. Hence gas conservation is of immediate 
importance. 

U.S.A. has a proved gas reserve exceeding 140 million million cubic feet, 91% of 
which is free gas-cap gas. These reserves are at 16-4 lb./sq. in. and 60° F. The 
reserves are distributed as follows: District 1, 5,000,000 million cu. ft.; District 2, 
17,000,000 million cu. ft.; District 3, nearly 104,000,000 million cu. ft.; District 4, 
2,000,000 million cu. ft.; District 5, 13,000,000 million cu. ft. 

In 1944 the total production of natural gas, including that flared or wasted, was 
about 4,000,000,000,000 cu. ft. 

It is only reasonable to expect that with increasing depth the ratio of gas to oil 
discovered will increase. Additional gas can be found if there is need for it. Rather 
than obstruct or aid in the obstruction of the expansion of gas markets, supply, and 
the finding and developing of additional supplies of natural gas, all federal agencies 
and all the State regulatory bodies should aid the natural gas producers to get all 
available natural gas into pipe-lines, so as to increase the natural wealth of the indivi- 
dual States and the nation as a whole. Adequate price is the greatest conserving 
agent. 

Many States permit oil production with gas-oil ratios up to 2000 cu. ft. /brl., although 
cases of fields with more than 1000 cu. ft./brl. dissolved are rare, and the general 
average ie 500-600 cu. ft./brl. There is the erroneous notion that it is not wasteful to 
burn solution gas, since it has been effective in bringing oil to the surface. 

Markets and suitable prices will reduce waste. In California less than 1% of the 
total gas produced in 1944 was wasted, because the gas sells at 6-12 cents./1000 cu. ft. 

G. D. H. 


1114. Fullerton Pool is Guide-post in Developing Clear Fork and Devonian Reserves. 
K. B. Barnes. Oil Gas J., 2.6.45, 44 (4), 69.—Clear Fork production was opened at 
Fullerton in February 1945, and Devonian production in August 1944. To the north 
Clear Fork production occurs at Lubbock, Lubbock County, Smyer, Hockley County, 
Russell, Eubock and Wasson, Gaines County, to the south in Ector, Winkler, Ward, 
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Crane and Pecos Counties. In Andrews County there are the Union (Wichita-Albany) 
and the Embar (Clear Fork) fields. Devonian production has been found in the TXL 
pool of Ector County, and between TXL and Fullerton. 

Fullerton has about 200 Clear Fork wells. Its reserves are estimated at 250-300 
million barrels. The Clear Fork pays occur at 6800-7300 ft. Wells take 40-50 
days to drill. Special muds are needed for the Salado salt formation. All but 4 of 
the wells flow. 

Geological, production, and reservoir data are being collected, and are being studied 
with regard to the possibility of pressure maintenance. Strategically selected wells 
have been cored. 

A 12,500 M. cu. ft./day natural gasoline plant has been built. 

Pressure maintenance may increase the recovery to 60 million br. 

Structurally Fullerton is a broad north-south high. The highest and edge wells 
differ in elevation by 400 ft. in the Clear Fork. The main structure has numerous 
local highs. Over much of Fullerton there are 3 Clear Fork pay-zones. In the central 
area the Upper zone totals 70 ft. in thickness; the sccond zone 10-50 ft. lower is 
200 ft. thick at its maximum; the third zone averages 150 ft. in thickness. Most 
of the top and bottom pay-zones are dolomite. The better pay-sections have per- 
meabilities of 1-10 md., but much of the permeability is under 1 md. The porosity 
is 8-10%. The middle pay-zone has a porosity of 15% and a higher permeability 
(generally under 50 md.). 

The proved area in the Upper Clear Fork oil-zone may be 30,000 acres. The original 
bottom-hole pressure was 3000 Ib./sq. in. Clear Fork production at the beginning of 
1945 totalled 3,233,258 brl. The Devonian had produced 27,785 bri. at the same 
date. 

The wells receive acid treatment which substantially increases the productivity 
index. G.'D. H. 


1115. Argentina’s Oil Production Registers Slight Drop. Anon. Oil Gas J., 9.6.45, 
44 (5), 76.—In 1944 Argentina produced 3,852,088 cu. m. of oil, 96,324 cu. m. less than 
in 1943. The State fields produced 2,576,369 cu. m. in 1944. It was — 
import crude and refined oils, and rationing had to be instituted. G. D. H. 


1116. First-quarter Oil Output in Bolivia 75,680 Bri. Anon. Oil Gas J., 9.6.45, 44 
(5), 76.—Bolivia produced 75,680 brl. of crude in the first quarter of 1945, and 40,985 
bri. of oil was processed at Camiri and Sanandita. G. D. H. 


1117. Venezuela Production up 36:2 Per Cent. Anon. Oil Gas J., 9.6.45, 44 (5), 
76.—In the first quarter of 1945 Venezuela produced an average of 771,252 bri. /day, 
36-2% more than in the corresponding period of 1944. 50-5% of the oil was provided 
by Creole. 

The country’s potential is estimated to be 900,000 bri./day and may be 1,000,000 
brl./day at the beginning of 1946. G. D. H. 


1118. Cuba’s Newest Field Contains 14 Producers. Anon. Oil Gas J., 9.6.45, 44 (5), 
76.—The Jarahueca field of Santa Clara Province, Cuba, is currently producing 400— 
500 brl./day from serpentine at depths ranging down to 1800 ft. The Motembo field 


is being rapidly depleted. G. D. H. 


1119. Ecuador's Crude Output for Quarter 27,393,824 gal. Anon. Oil Gas J., 16.6.45, 
44 (6), 98.—In the first quarter of 1945 Ecuador produced 27,393,324 gal. of crude. 
The figure for the first quarter of 1944 was 26,834,472 gal., and for the last quarter 
30,261,084 gal. 618,235,000 cu. ft. of natural gas was processed yielding 403,177 | 
of natural gasoline in the first quarter of 1945. G. D. 


1120. Valuable East Indian Oilfields Wrested from Japanese Army. Anon. Oil 
Gas J., 7.7.45, 44 (9), 64.—It is reported that the Japanese had not been able to raise 
the Borneo oil production to more than 245,000 brl./month, about one-third of the 
pre-war output, in spite of drilling 200 new wells. 

In 1940 Tarakan gave 4,374,000 bri. of crude from 500 wells. The 
and Samarinda areas yielded 9,476,000 brl. of crude in 1940, from 400 wells, 1500- 


3300 ft. deep. 
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There are possibilities of new fields in the Barito estuaries of Dutch Borneo, in the 
marshy region round Bandjermasin. The Miri fields gave 1,314,000 bri. of oil in 1949, 
and the Seria field yielded 5,732,559 bri. from wells 1800-6000 ft. deep. There are 
prospects of new fields at Muka in Sarawak at Labi in central Brunei, and at Lahad 
Datu and Tawau in British North Borneo, just north of Tarakan. G. D. H. 


TRANSPORT AND STORAGE. 


1121. Experimental Investigation of Turbulence Diffusion—A Factor in Transportation 
of Sediment in Open-Channel Flow. E. R. Van Driest. J. Appl. Mech., June 1945, 
12 (2), A91-A100.—An experiment was conducted for the purpose of measuring 
certain diffusion properties of water flowing in an open channel. By measuring the 
displacements of immiscible globules, mean-square deviation data were obtained at 
various depths for three rates of flow in a smooth channel, and for one rate in an 
artificially roughened channel, all flows having the same total depth. Theory was 
reviewed to provide the reader with the necessary background for analysis of the data. 
It was seen that it was possible to fit either one of two types of curve to the data 
presented in this paper, one corresponding to a power-correlation law and the other 
to an exponential-correlation law. Since the two curves differed widely in their 
characteristics, it was concluded that the experimental data, in spite of the fact that 
about 400 observations were taken for each mean-square deviation point, were not of 
sufficient precision to warrant the computation of second derivatives and, consequently, 
the determination of the shape of the correlation curve. Of the two curves suggested, 
the one corresponding to the exponential-correlation law is of more interest because 
of its close conformity to the expected nature of the correlation curve—i.e., at a time 
interval of zero the value of the correlation coefficient is unity, and at a time interval 
large compared to 7, the value of the definite integral of the correlation function 
approaches a finite quantity. A. H.N.. 


1122. Operation “Pluto.”? Anon. Pet. Times, 1945, 49, 433.—By the successful 
accomplishment of operation “ Pluto” (Pipe-Lines Under The Ocean) the 1000-mile 
pipe-line system in Britain was extended by the laying of some 20 pipe-lines under the 
English Channel from the Isle of Wight and Dungeness to Cherbourg and Boulogne, 
respectively. Two types of pipe were laid: (1) the Hais cable, which in construction 
resembled the submarine electric power cable, but with the core and insulation absent. 
This had a capacity of 30,000—40,000 gal. per day. First tests wefe carried out on 
cables laid across the Bristol Channel, and from the results obtained the diameter of 
the cable was increased to 3 in. ; (2) The Hamel pipe- -line, made up of 20-ft. lengths of 
2 in. (later 3 in.) diameter steel pipe, welded together to the required length. The 
resultant pipe was wound on drums of 30 ft. or more diameter, from which it was 
unwound relatively straight. First successful pipe-laying trials took place in the 
Thames Estuary and in the Solent. The construction of the Hais cable and the Hais 
cable coupling, the manufacture of the Hamel steel pipe, as well as the methods of 
laying each across the Channel, are described in detail. Reference is made to the 
personnel and the firms concerned in the project. ‘ L. B. 


1123. Johnson Coupling. Anon. Pet. Times, 1945, 49, 346.—The construction of the 
Johnson coupling, some 200,000 of which were used as the pipe-joints in the 1000-mile 
pipelines for Britain’s underground petrol grid, is described with illustrations. Other 
applications of the coupling are referred to. L. B. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


1124. Stresses in a Cylindrical Shell Due to Nozzle or Pipe Connections. G. J. Schoes- 
sow and L. F. Kooistra. J. Appl. Mech., June 1945, 12 (2), Al07-A112.—Results are 
reported of a strain-guage test conducted on a 54-in. diam. cylindrical shell to which 
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was attached two 12-in. diam. pipes. The pipes were subjected to direct axial-tension 
joading, direct axial-compression loading, and transverse bending moments. This 
construction simulates the conditions existing in boiler drums, pressure piping, hydraulic 
tocks, etc., where pipe connections are subject to forces and moments that develop 
strains in the shell to which the pipes are attached. Moderate loading applied to the 
ipes resulted in 20,000-p.s.i. bending stresses in the shell. These stresses are of a 
magnitude that demands the respect and attention of the designers. By publication 
of these data the authors hope to stimulate interest in further experimental and 
analytical investigations of the problem, which will eventually establish a basis for 
predicting the magnitude of stresses in cylindrical shells. Such data are not now 
available. A. H. N 


1125. Method for Field Lining Vessel Heads with Stainless-Steel Strip. K. E. Luger. 
Oil Gas J., 12.5.45, 44 (1), 92.—The head and parts of the vessel are lined with a series 
of short length, narrow-width strips, or parallel-edge strips in herringbone pattern. 
It is claimed that this method is simple, does not require elaborate detailing in the 
drafting room, takes less time since small pieces allow fit-up flexibility, avoids waste 
from scrap, and the same stock is used for lining side walls and heads. 

A scale print of the tower showing approximate dimensions of the head is prepared, 
and from simple formulae the size of wedges is determined. In welding procedure 
the pieces must not overlap, and a figure is given for sequence for welding the strips 
in the herringbone pattern, G. A. C. 


1126. Heat Transfer Equipment. Principles and Constructional Details of Typical 
Tubular Units are Reviewed to Aid a Better Understanding of Maintenance and Repair 
of Exchangers. P.W.Blaylock. Nat. Petrol. News, Tech. Sect., 3.1.45, 37 (1), R.16.— 
Briefly describes and illustrates various types of heat-transfer equipment used in 
industry, particularly of shell-and-tube construction with types of floating heads or 
flexible expansion joints. Their design and construction are discussed, and the 
accepted codes, specifications, and tolerances are given. Tube lengths, diameters, 
thicknesses, spacing arrangements, tube-sheet materials, and the tools for, and methods 
of, expanding the tubes, baffling, gaskets, and bolts and pressure tests are discussed. 
W. H. C. 


1127. Refining Mixtures of Kansas-West Texas Crude Oil Proves Practicable. A. L. 
Foster and R. B. Tuttle. Oil Gas J., 20.1.45, 48 (37), 58.—A preliminary report is 
presented of the experience of one refinery which has been processing a corrosive 
crude mixture for about six months. The mixture is composed of approximately 
90% of a Kansas crude and 10% of the Slaughter sour crude of West Texas. The 
Slaughter crude oil contains 325 Ib./1000 brl. of salt, 2-7 Ib./1000 bri. free acidity and 
potential acidity 22-7 lb./1000 brl.; it has a sulphur content of 1-:92%. The amount 
of Slaughter crude used in the mixture is controlled by the following factors: when 
kerosine is being made conforming to a maximum sulphur content of 0-10%, not 
more than 10% can be mixed. If kerosine is not being made, it is possible to use up 
to 15% of the Slaughter crude and obtain a gasoline conforming to. specification. 
With such mixtures maximum corrosion occurs between 650° and 800° F. The mixture 
of the two crudes is desalted by mixing with 3% of alkaline water and passing it 
through a heat exchanger to enter the bottom of a tower at 250° F., the mixture 
flowing out at the top to a settling receiver. This procedure removes 90% of the salt 
and a large proportion of the H,S. The desalted mixture is then preheated by passage 
through an exchanger receiving heat from the vapours from the main cracking units. 
As corrosion is first encountered here, the exchanger tubes are made of 11-13% Cr, 
and the shell is lined with the same alloy, strip welded. The stream then flows to a 
tower for debutanizing, and thence through a vapour heat-exchanger, where it is 
heated to 600° F. against cracked vapours, before entering the straight-run tower. 
This vapour heat-exchanger is situated in the upper section of the vapour separator 
of the large cracking plant, and is equipped with 5% Cr tubes, 7% Cr headers, and 11— 
13% Cr baffles. The shell side is lined with 11-13 Cr strip. A small amount of lime 
slurry is injected into the exchanger inlet stream. Corrosion in the straight-run 
tower is found only at the hot crude inlet, so this section is lined with 11-13% Cr. Admir- 
alty metal tubes are used in the condensers, and water is injected with the vapours 
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prior to their entering the condensers, to help wash out any H,8. The gasoline 
stream is washed with reclaimed caustic alkali before storage. The refinery has 
facilities for cracking the products of the mixed crudes; they consist of a naphtha 
reforming unit, a gas-oil cracking unit, and a heavy-oil cracking unit. The three 
furnaces have tube coils of 4-6% Cr alloy. The duties of each of the two coils in the 
three furnaces and their hook-up with the three vapour separators are outlined, 
The naphtha reforming unit employs a fractionator working at 300 p.s.i., the lower 
half of which is lined with 11-13 Cr strip, and which contains 12 alloy trays. Transfer 
lines are similarly lined. Corrosion is most serious at the point in the coils where 
transition between liquid and vapour takes place, the temperature there being 800- 
, 850° F. The vapour separator for the gas-oil and heavier oil cracking units are lined 
at the top similarly to the crude preheater, and the vapours from this separator pass 
to the crude oil fractionator, the lower half being fitted as described for the naphtha- 
reformer fractionator. The temperatures of the crude-oil fractionator range from 
650° to 400° F. There was no corrosion of the carbon-steel equipment of the vacuum 
tower in which the heavy bottoms from the cracking units vapour separator are pro- 
cessed at around 700° F. Corrosion-resisting alloys and the method of lining and 
fitting equipment with them are widely discussed. Sketches show how the liner is 
welded to steel surfaces and how corrosion-resistant gasket surfaces are provided on 
flanges. W. H.C. 


1128. Four Refiners Join to Convert Common Cracking Plant to War. P. Truesdell 
and W.E.Lemmen. Refiner, June 1945, 24 (6), 237-244.—The conversion of a refinery 
in Oil City, Pennsylvania, into a 100-octane gasoline plant is described. A. H.N. 


1129. Arabian Refinery Unique War-Time Project. Anon. Oil Gas J., 28.7.45, 44 
(12), 114.—The Arabian American Oil Co. have built a refinery at Ras Tanura in 
Saudi Arabia. The plant is of 50,000 bri. daily capacity; principal source of crude 
the Damman oilfield. Heavy equipment is supported on piles driven into a sandstone 
stratum. There are two 25,000-brl. crude stills, and straight-run gasoline will be 
reformed in two thermal reformers. Plant for motor gasoline, diesel, and fuel oils is 
to be erected. Approximately 4,000,000-brl. of all welded steel storage and working 
tanks have been installed, and 5 pipe-lines transfer products to the 6-mile-distant 
terminal. G. A.C. 


Distillation. 


1130. Tower Temperatures. W.L. Nelson. Oil Gas J., 30.6.45, 44 (8), 129.—Curves 
are given for flash-vaporization of gasoline, motor naphtha, kerosine, and diesel fuel ; 
and of approximate top and side-draw temperatures in a topping tower computed to 
cover all usual ranges of pressure, product, steam, and reflux. From these the top 
and side-draw temperatures can be calculated, two examples being given. . 
G. A.C. 


1181. Tower Capacity. W. L. Nelson. Oil Gas J., 14.7.45, 44 (10), 139.—A chart 
gives the density of vapour in lb./cu. ft. at reflux plate conditions of temperature and 
pressure, and the distance between plates in inches. From these, rapid estimates of 
tower diameter or capacity of an existing tower may be made. A short-cut method of 
estimating these is also given. G. A.C. 


Absorption and Adsorption. 


1182. Dehydration of Furnace Oil with Activated Alumina. Anon. Nat. Petrol. 
News Technical Section, 3.1.45, 37 (1), R.63.—Activated alumina is exceptionally 
useful as a dehydrating material, as it is easily regenerated and has high absorptive 
qualities. The drying system described is composed of two vertical tanks 6 x 2} ft. 
connected in parallel, one for use, while the other is under the process of regeneration. 
Each holds 550 Ib. of 4-8-mesh activated alumina, which is sufficient to dry 100,000 
gal. of furnace oil, on the basis that this amount is saturated with moisture at 75° F. 
The rate of flow is normally 750 gal./min. The alumina will absorb 7-4% moisture, 
by weight, before moisture bégins to pass on with the flow. Regenerating methods 
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are discussed—e.g., the use of hot flue ‘gases or inert gases, methane, or nitrogen— 
but the method favoured is by heating ‘the charge under a relatively high vacuum, 
using the available 90 p.s.i. steam for this purpose, through a 200-ft. 1-in. coil situated 
in the vertical tanks described. The coil is surrounded by the alumina, the heating 
area being equivalent to 1 sq. ft. per 8 Ib. of alumina. Nearly bone-dry furnace oil is 
obtained. Moisture control is made by the liberation of acetic acid, by the reaction 
of water in the sample from acetyl chloride in the presence of pyridine, and its titration 
with standard alkali. W. H.C. 


Solvent Refining and Dewaxing. 


1188. New Solvent Lubricating Oil Plant Designed for Varying Blends of Crudes. 
Anon. Nat. Petrol. News Technical Section, 3.1.45, 37 (1), R.7.—The destruction by 
fire two years ago, of the vacuum fractionating unit at the Champlin Refining Co.’s 
lubricating oil plant, Enid, Okla, lead the management to reconstruct the whole 
plant on up-to-date lines with doubled capacity. So modernized, the operations 
consist briefly of the vacuum distillation of topped crudes into gas oil, wax distillate, 
and bottoms, Duosol solvent extraction of the reduced crudes, and dewaxing. The 
wax distillate is chilled to —5° F. and dewaxed by filter pressing, the dewaxed filtrate 
being fractionated to viscosity requirements and given acid and alkali treatments, 
then percolation through Fuller’s earth completes the neutral oils. The reduced crude 
is charged at the rate of 2850 brl./day to the Duosol plant with Selecto and propane 
in the ratios of 420% and 350%, respectively, to the charge. The operating conditions 
of this unit are described. The recovery system had to be specially designed for the 
broad type of crude (e.g., Mid-Confinent) being processed and the product (e.g., bright 
stock or neutral, finished 8.A.E. grades, etc.) produced. The size of equipment 
installed in this instance might prove inadequate under the requirements for a markedly 
different type of crude, or in finishing a given product to widely differing specifications. 
The raffinate, after passing through the propane tower, is stripped of the Selecto 
solvent by means of steam, and is then ready for dewaxing. The dewaxing plant 
and operation are described. The procedure is largely conventional; an unusual 
feature is the use of heptane instead of naphtha as diluent. Chilling is obtained by 
heat exchange with the dewaxed oil from the centrifuges, in 13 towers 35 x 10 ft., 
followed by chilling to —45° F. in passing through 8 ammonia chilled towers, after 
which the wax is separated by means of 23 Sharples centrifuges and is deheptanized 
in a batch still. The dewaxed bright stock after traversing the heat exchanger 
mentioned is freed from heptane in a 63 x 5 ft. fractionator at 450° F. The bright 
stock receives a “ polish” by passing through Fuller’s earth. Process data and 
analyses are given and the grades are discussed. W. H.C. 


Cracking. 


1134. Houdry Catalytic Cracking Process. Anon. Petrol. Times, 1945, 49, 515.— 
An account is given of the events which led up to the establishment of the Houdry 
process on a commercial basis in the U.S.A., and of the part it played in the production 
of aviation gasoline for the war effort. A short general description is given of a Houdry 
unit, and reference is made to various adaptations of the process, viz., one-step opera- 
tion, two-step operation, catalytic-thermal-catalytic operation, catalytic reforming, 
and adiabatic catalytic cracking. L. B. 


1135. Catalytic Cracking in the Manufacture of 100 O.N. Gasoline. Anon. Petrol. 
Times, 1945, 49, 346.—By July 1945 production of aviation fuels in the U.S.A. exceeded 
500,000 brl. per day, representing an increase in average yield of 100 O.N. fuel from 
0-21 to 4-2 gal./brl. of crude, It is estimated that 22-8% of the increased output was 
achieved by the use of cumenes as blending agents; 14% by mechanical improve- 
ments; 13-8% by conversion of catalytic cracking units to aviation fuel production ; 
9-1% by the use of codimers as blending agents ; 3-5% by the addition of 0-6 c.c. TEL, 
whilst 35-5% represented increased production from new facilities. The steps in the 
manufacture of 100 O.N. gasoline are illustrated, and the dollar values of the principal 
materials involved in the construction programme for 100 N.O. fuel are tabulated. 

L. B. 
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1136. Thermofor Catalytic Cracking Process. E.R. Smoley and V. O. Bowles. Petrol, 
Times, 1945, 49, 523.—The Thermofor kiln,’successfully used by the Socony Vacuum 
Oil Co. for the regeneration of spent percolation clays, was adapted to catalytic cracki 
for the production of aviation base stocks. The T.C.C.P. Plant may be divided into 
three sectidns: (1) the vaporizing heater, flash tower and oil-vapour superheater ; 
(2) the catalytic reactor, catalyst regenerator, and catalyst circulating equipment, 
consisting of a special bucket elevator designed to operate at 1000° F. The catalyst 
is of the synthetic bead type, is rugged, resists attrition, and is catalytically stable; 
(3) the fractionating equipment. 

The feed (reduced crude or gas oil) is vaporized and the vapours superheated to 
850-950° F., whereupon they enter the rector. The catalytically cracked product 
which leaves the reactor as a highly superheated vapour is quenched to 600° F. in the 
vapour line or in the base of the fractionator. Heavy catalytic gas oil is removed as a 
residue from the latter, whilst the vapours are separated into recycle if desired, or 
into No. 2 furnace oil distillate, heavy naphtha, and distillate gasoline. The wet gas is 
reprocessed on stabilizers. A detailed description is given of the T.C.C, Unit reactor 
and catalyst regenerator. Operating conditions, yields, and quality of products, 
with special reference to the processing of gas oils from East Venezuela, East Texas, 
and West Texas, are discussed. The excellent quality of T.C.C.P. furnace oils is 
stressed. L. B. 


1137. T.C.C. Catalytic Cracking Process for Motor-Gasoline Production. R.H. Newton, 
G. 8. Dunham, and T. P. Simpson. Oil Gas J., 2.6.45, 44 (4), 84.—A review is given of 
the chemical engineering features of the T.C.C. process employing the moving-catalyst 
principle. Catalyst particle size was chosen at 0-1-0-2 in. diameter, and elevators 
of 200 ft. lift for transporting catalysts at 900—1000° F. were satisfactorily produced. 
Laboratory experiments with coloured pellets in transparent full-size models were 
conducted to study distribution of flow of catalyst particles. To prevent rapid 
deterioration of the catalyst, alternate burning and cooling zones were designed. 
Isolation of the oil system from the air was accomplished by pressure seals of inert 
gas in the reactor. Studies of the heat transfer from gas to pellet catalyst were made, 
and the data show the abeorption of 830 Ib. /hour of water by the catalyst amounting 
to 4% of its weight. 

The cracking-plant heaters, coolers, distillation, and gas units are conventional in 
design. Catalyst purging is accomplished by arranging for rapid and uniform dis- 
tribution of steam to each of 400 holes connected with the upper flow plate of the 
catalyst flow-control system. Steam is removed from the catalyst, leaving reactor in a 
depressuring pot. The kiln design is based on commercial experience with percolation 
clay regenerators, with elimination of angle packing and replacement of salt cooling 
system with direct steam generating coils. The distribution and flow of catalyst in 
the kiln are similar to those in reactor. The kiln has a suspended tile lining. Two 
vertical ducts supply air separately to the kiln, flow being controlled by ducts. An 
elutriator in the upper part of the kiln removes catalyst fines. 

The links, upper sprocket, and head shafts of the elevators are designed to operate 
at high temperatures. Oil containing 30% fine graphite is used for lubrication of 
sprocket teeth and chain; and the head shaft is hollow and water-cooled. G. A.C. 


1188. T.C.C. Announces Liquid Processing Using Pelleted Clay or Beaded Catalyst. 
T. P. Simpson. Oil Gas J., 12.5.45, 44 (1), 88.—Freshly regenerated catalyst from the 
Thermofor kiln is supplied to a solid deep bed of catalyst in the reaction zone, where 
adequate time is allowed for the reaction. Facilities for steam-purging spent catalyst 
are provided, the regenerated catalyst from the kiln is delivered to the hopper which 
continuously feeds the reaction system, thus completing the catalyst cycle. 

The concurrent solid bed downflow type of reactor is used for the liquid charge, 
which is first preheated to near the reaction temperature in a conventional-type 
_ furnace before entering the upper part of the reactor and being distributed on to the 
down-flowing mass of extremely porous catalyst particles. Operation temperatures 
are 800—950° F., with pressures of 5-15 lb. guage. Use and amount of steam are 
optional. Catalyst residence time varies from a few minutes to 2 hours, and space 
velocity ranges from 0-2 to 3. Adequate soaking time in the reaction zone converts 
the liquid charge stock into gasoline, cycle stock, gas, and coke. 
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The reactor charge may be liquid alone or part liquid and vapour, thus allowing a 
degree of flexibility. Typical heavy charge stocks and representative yields of 
motor gasoline, light fuel oil, and heavy cycle stock for liquid charge T.C.C. operations 
aregiven. Properties of catalytic products from the process are normal in all respects. 
Coke deposition from heavy stocks is two to three times greater than from medium 
boiling range gas oils from similar crude sources. The selection of type of stock, 
whether deasphalted or not, is a matter of economics based on investment and operat- 
ing costs of the catalytic unit. G. A.C. 


1139. Engineering Aspects of Utah 100-Octane Plant. Part2. J.H. Kunkel. Petrol. 

Engr, Feb. 1945, 16 (5), 74.—Alkylation and butane isomerization processes and plant 

are described, and the components, capacities, and functions of the various units, 

their operating conditions, and distribution of their products are recorded, and flow 
ms are given. 

Alkylation takes place in four horizontal reactors, each divided into three sections 
with partition walls forming weirs. The reaction section is about two-thirds of the 
whole, and has the feed line along the bottom, which is studded with high-velocity 
glass jets fixed at an angle of 35-45°. The next section is for acid settling and removal, 
the last section holds the hydrocarbon effluent. Three of the reactors are for alkyla- 
tion of the butenes, and are fed with B.B.’s and-the C, hydrocarbons previously 
mentioned. The fourth reactor is for pentene alkylation and is fed from the C, to 
150° F. E.P. fractions and some hexenes. The respective feed-streams meeting recycle 
emulsion of acid and hydrocarbon (50-50%) and recycle isobutane from the alkylation 
depropaniser, pass through the high- velocity jets for contacting, and remain in the 
reacting section for about 30 min., before passing over the weir for acid settlement 
and over the last weir to the effluent section, from which it is pumped via caustic 
soda-washers and settlers to the alkylation deisobutanizer. The components of the 
alkylation fractionating system, their functions, etc., are described. The products are 
alkylates for blending, and butane which is sent with AICI, to the reactors of the 
vapour-phase butane isomerization unit, which is fully described. The overhead is 
recycled and the bottoms-isobutane-augments the alkylates mentioned. 

The Standard Oil Co. of Indiana’s naphtha isomerization, or Neohexane plant and 
its operation are fully described. It is considered to be largely responsible for the 
very high amounts of 100-octane aviation gasoline produced at Utah. This unit 
feeds light naphtha containing some hexanes and pentanes at the rate of 1750 brl./day, 
which on reaction with HCl and AICI, in the presence of hydrogen to inhibit cracking, 
produces 1061 bri./day of isomate- neohexane, and isopentane as an overhead from 
the isomate fractionator. A stream is also obtained from the bottom of the heptane 
tower which is rich in naphthenes and suitable for aviation blending. 

The catalyst cycle AICI,-hexane slurry is described. 

The hydrogen plant uses natural gas as a feed-stock which with steam is converted 
at 1200° F. to hydrogen, carbon monoxide, and carbon dioxide in a down flow reform- 
ing furnace containing 16 radiant sections of 25-20 Cr—Ni tubes filled with Stanco 
catalyst. Girbotol purifying is used, and after silica drying 88-95% hydrogen is 
obtained. The new boiler plant and its construction, which embodies a novel feature, 
is fully described. W. H.C. 


Alkylation. 


1140. Alkylation—Backbone of Aviation Gasoline. W. Mendius. Refiner, June 
1945, 24 (6), 201-204.—The production of alkylation products from exothermic 
reaction of unsaturated hydrocarbons, such as propylene, butylene, amylene, or 
condensation products from polymerization of butylenes with isobutane, using either 
hydrofluoric or sulphuric acid as catalysts, is given in some detail. A. H.N. 


Chemical and Physical Refining. 


1141. Skelly Blends Gasoline Before Sweetening. Anon. Refiner, June 1945, 24 
(6), 220-221.—In this process the desired blends for balanced motor fuel are deter- 
mined prior to the sweetening process. A few details are presented. A. OR. 
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Metering and Control. 


1142. Electronics—Its Application to Petroleum Technology. F.R. Staley. Oil (asJ,, 
26.5.45, 44 (3), 123.—The characteristic of beam power tubes (valves) is that the 


anode current rises very rapidly with anode voltage at low anode voltage and then m 
flattens sharply, and except at very low currents there is no secondary emission, am 
The effects of change in a system can be rapidly determined by changing one or i 
more circuit elements, the circuit measurements replacing tedious mathematica] = 


computation. 

Grid-controlled gas rectifier tubes, thyratrons, have limitations similar to those of g 
gas rectifier, in that there is a certain peak current that should not be exceeded even 
instantaneously. Cold-cathode diode tubes contain neon at low pressure, and find 
use as voltage regulators, stroboscopic light-sources, and in surge-protection devices, 
The cold,athode gas triode is useful for controlling relays or in keeping power 
consumption low during standby periods. 

Phototubes are made sensitive to ultra-violet or infra-red light by combination of 
factors effecting characteristics. They can be used with alternating currents. Among 
circuit components capacitors and inductances have important places: The capacitor 
stores energy in the form of stress in the dielectric ; and an inductance stores it in its 
magnetic field. Transformers may be regarded as an inductance in circuit analysis, 
The use of direct-current motors for electronic control is now possible with the elec. 
tronic tube, and when employed with tubes only, the constant speed alternating. 
current motor is usually used, the tubes acting merely as switches. G. A.C, 


Safety Precautions. 


1148. Penetron Quickly Determines Steel Thickness. Anon. Oil Gas J., 30.6.45, 
44 (8), 106.—Penetron equipment weighing only 40 Ib. is a device for measuring the 
thickness of solids such as walls of surge drums, reaction chambers, and pressure 
vessels, and for determining the levels and densities of liquids contained in vessels 
and pipes. The Penetron device makes use of electronic and radiactivity principles, 
whereby matter is bombarded with penetrating radiations and the intensity of the 
returned rays measured. As the thickness of the subject matter increases, the back- 
scattering of the gamma rays becomes greater, and their recordings are interrupted by 
calibrated curves for known material. A microammeter measures the current pro- 
duced in a detector by the radiations, and the instrument is calibrated on specimens of 
tubing and flat plates, to convert readings into wall thicknesses in inches. Such 
curves have to be established only once. Measurements can be made in vessels 
containing liquids provided a correction is made for the influence of the fluid on the 
reading. Routine calibrations to check the apparatus can be easily made with the 
set of concentric half-round steel shells and the calibration curve provided with the 
equipment. The limitations of accuracy are approximately 0-75 in. thickness for 
steel and approximately | in. for aluminium, and the accuracy is within plus or minus 
3%. 

"Tne Penetron cannot be used for detection of pin holes or pin-hole-type corrosion, 
because it measures the average thickness over an area of about 1 8q. in., nor does it 
differentiate between component layers of laminates. In measuring liquid levels 
the reading of the instrument will remain constant until it reaches a point opposite 
the level of the liquid in the container, at which position the microammeter will 
indicate an increase in the amount of back scattered radiations due to the presence of 
the liquid. 

The method may be adapted to control liquid levels, and guage gas and liquids in 
storage; and in operations such as control of blending operations and routing the flow 
of oil in pipe-lines. The Penetron consists of two main parts, the head and the control 
box. The hgad contains a radiation source, detector and shield; and a preamplifier. 
It is connected to the control box which contains the measuring circuit and power 
supply. The instrument operates on 110 v. 60 cycle AC. G. A. C. 
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Propvucts. 


Chemistry and Physics. 


1144. Studies in Adsorption in Relation to Constitution. Part V. B. P. Gyani and 
Pp. B. Ganguly. J. Phys. Chem., May 1945, 49 (3), 226-238.—The adsorption of the 
lower members of the series of alcohols, esters, and ketones on active silica gel has been 
measured by a static method, the gel being completely freed from residual gases. 
Silica gel is a powerful adsorbent for all the vapours studied. The maximum capacity 
is as good as that of the charcoals used by Coolidge or Pdélanyi and Goldmann. At 
high relative pressures the amounts of adsorptions are always in the inverse order 
of the molecular weights in the same series of compounds. These orders are not 
maintained at lower relative pressures, and may further change according to the 
mode of plotting adopted. Esters and ketones give smooth isotherms; those for the 
alcohols reveal multiple branches. The peculiarities in the curves for alcohols have 
been explained on the basis of formation of surface compounds. The capillary 
condensation theory has been examined afresh with the help of the parachors of the 
compounds studied, and is not found to apply satisfactorily as far as the present data 
are concerned, A. H. N. 


1145. Polymerization of Styrene under Various Experimental Conditions. J. Abere, 
G. Goldfinger, H. Naidus, and H. Mark. J. Phys. Chem., May 1945, 49 (3), 211-225.— 
Polymerization of styrene has been carried out in various solvents (particularly 
toluene, methanol, and carbon tetrachloride) with various amounts of benzoyl per- 
oxide as catalyst at 60° and 100° C. in various concentrations of the monomer. It 
is found that the polymerization in methanol shows certain irregularities, which are 
presumably due to the formation of a gelatinous phase during polymerization. The 
initial overall rate of the polymerization increases with monomer concentration 
somewhat faster than simple proportionality would require. A method is indicated 
to show how intrinsic viscosities of the polystyrene samples obtained can be used to 
estimate the number average polymerization degree. The initial number average 
polymerization degree can be expressed in terms of three rate constants: rate of 
propagation, termination, and chain transfer. The influence of the solvent on the 
last of these is discussed. A. H. N. 


1146. Equilibrium Spreading Coefficient of Amphiphatic Organic Liquids on Water. 
E. Heymann and A. Yoffe. J. Phys. Chem., May 1945, 49 (3), 239-245.—It is shown 
that the equilibrium spreading coefficient, which according to Antonoff should be 
always zero, is in fact a small negative quantity as revealed by several independent 
workers’ experiments. Theoretical justification for the reality of this residual negative 
quantity is given in the paper. A. H.N. 


1147. Physical Properties of Light Hydrocarbons. M. L. Smith and G. H. Hanson. 
Oil Gas J., 14.7.45, 44 (10), 119.—A table of physical properties of light hydrocarbons, 
incorporating the most recent values, is given. Ideal and actual values for properties 
involving gaseous volumes are shown, the former being those which would be obtained 
if the hydrocarbon vapours were ideal gases, and the actual values include the 
deviation from ideal gases. G. A. C. 


1148. Heat of Evaporation. W. L. Nelson. Oil Gas J., 26.5.45, 44 (3), 163.—Two 
diagrams show the latent heats of vaporization for paraffin, intermediate, and naphthene 
base and cracked stocks, at their boiling points. The values for pressures other than 
atmospheric are shown. Two examples are worked out from the figures. 


Analysis and Testing. 


G. A. C. 


1149. Precision and Accuracy of Viscometry Using B.S.I. Tubes. Viscosity Panel of 

Standardization Sub-Committee No. 6.—Lubricants. J. Inst. Petrol., Aug. 1945, 

81 (260), 239-247.—The results of measuring the viscosity of oils by certain tubes in 

different laboratories and of determining the absolute viscosity by different methods 
BB 
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A dynamic quality control test is proposed. 4 
discrepancy is noted between British and American viscometric results. 
A. H. N, 


1150. New Viscometer for Determining the Viscosity of Petroleum Products at Low 
Temperatures. Yu. A. Pinkevich. Symp. Visc. Liquids and Colloids, Acad. S¢i, 
U.S.S.R., 1944, 2, 141-144.—The viscosity of oils at low (down to —50° C.) tempera. 
tures is a factor of which increasing knowledge is necessary. Pour-point determinations 
are, owing to their empirical nature, unsatisfactory. A U-tube type of viscometer 
is described, based on thes Ubbelohde—Holde type, which, in turn, is the basis of the 
standard U.S.S.R. method for kinematic viscosity. To avoid having to make observa. 
tions through the cooling liquid, there is placed over the oil (25 ml.) a small amount 
(5 ml.) of dyed-alcchol (methyl or ethyl). The rate of movement of the alcohol 
between marks on the upper portion of the viscometer tube is observed, and indicates 
the rate of flow (i.e., viscosity) of the oil in the capillary. It is proved that mixing 
does not occur between the oil and the aleohol. ‘The viscometer is designed to operate 
under pressure. Accuracy of measurement is 0-5%. The method may be adopted 
for measuring the viscosity of dark oils at normal temperatures, using in this case 
higher alcohols (butyl, — as indicating liquids. 
Dimensional details and diagrammatic lay-out of the apparatus are given. V. B. 


1151. Viscosity and Pumpability of Oils at Low Temperatures. V. K. Limar and 
V. G. Sidorov. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1944, 2, 145- 
154.—The necessity for low-temperature (—40° C.) winter operation of I.C. engines 
requires knowledge of the flow properties of lubricating oils under these conditions. 
Determinations of viscosity in capillary-tube instruments, particularly under pressure, 
is a valuable guide and more reliable than the pour point, but does not fully characterize 
the low-temperature flow. A description is given of a laboratory type (7-litre storage 
capacity) pumping installation developed by the Research Dept., of the Red Army 
Air Force. The pumpability of an oil is expressed as weight delivered per revolution 
of the oil pump. Measurements were carried out at a pressure of 6 kg./cm*. Five 
groups of lubricating oils were examined : (1) lubes from Dossori crude having equal 
pour points but varying viscosities at 100° C.; (2) lubes from Surakhani paraffinic 
crude having varying pour points but approximately equal viscosities at 100° C.; 
(3) low-viscosity automobile lubes with equal pour points and varying viscosities at 
100° C.; (4) synthetic lubes of equal pour points and varying viscosities at 100° C.; 
and (5) various grades of castor oil. Viscosity and pour points for all oils are tabulated, 
and for each group the pumpability is plotted against the temperature. Samples of 
used (50 hrs.) oils were also tested : despite an increase in viscosity, the pumpability 
was unaffected. A 3-months full-scale trial, in winter (—2° C. to —35° C.) conditions, 
of the startability of aero-engines showed excellent agreement between laboratory 
determined limiting pumpability temperature and limiting temperature for normal 
startability. For oils of the same origin and pour points the pumpability temperature 
decreases with decrease of viscosity at high (50° C. and 100°C.) temperatures. Anomal- 
ous viscosity effects are insignificant for mineral oils, but marked in the case of castor. 


1152. A Machine for Performance Tests of Anti-friction Bearing Greases. P. G. 
Exline and 8. A. Flesher. Nat. Petrol. News, Technical Section, 3.1.45, $7 (1), R.25.— 
A grease evaluation machine is described for testing the performance of anti-friction 
bearing greases in ball bearings under simulated service conditions. Speed, load, and 
temperature can be chosen and closely controlled. Temperatures are automatically 
recorded, and give an indication of grease failure by a sudden rise. The greases are 
also examined periodically to follow developments, and also to declare grease failure 
if the race paths are found dry without temperature rise. Typical examples of notes 
taken during tests are given to illustrate their use in evaluating the greases. The 
degree of test reliability is indicated in tables showing results in duplicate tests. 
W. H. C. 


1153. Testing of Greases for Ball-Bearings. 8. R. Pethrick. J. Inst. Petrol., Aug. 
1945, $1 (260), 246-254.—Conventional methods for testing greases are of little assist- 


cero 


; 
i 
— 
| 
| | 
| 
| 
% 
| 
{ 
| 
‘ 


ABSTRACTS. 347 a 


ance in the selection of greases for particular applications. Tests on lime-base 
should include : (1) flow measurements at various rates of shear and at various 
temperatures ; (2) an oxidation test with an examination of the oxidation product ; 
and (3) a syneresis test involving capillary action. Soda-base and lithia base greases 
vary widely in texture, cohesion, and adhesion, and some method of measuring these 
properties is desirable. The combined cohesion and adhesion properties can be examined 
by measurements of the torque exerted on the housing of a rotating bearing, when the 
latter is partly filled with grease. A suitable apparatus for torque measurements is 
described. A churning test followed by torque measurements gives useful information 
on the stability of a grease. A. H. N. 
1154. High Temperature, High-Pressure Rheometer for Plastics. H. K. Nason, 
J. Appl. Phys., June 1945, 16 (6), 338-343.—A modified Bingham-type rheometer, 
designed for operation at temperatures up to 500° F. and at pressures up to 2000 p.s.i., 
is described. Interchangeable orifice plates permit wide variation of shear conditions. 
With this instrument flow properties may be studied under conditions approximating 
those encountered in the actual processing of thermoplastics—e.g., by molding or 
extrusion. Typical results are presented for cellulose acetate, polystrene, and poly- 
vinyl resin plastics, and correlation with practical experience is pointed out. The 
instrument is slow, and this limits its usefulness for other than research investigations. 
A. H.N. 


1155. A.8.T.M. and T.B.P. Curves. W.L. Nelson. Oil Gas J., 2.6.45, 44 (4), 107.— 
A correlation curve is given from which the true-boiling-point distillation tempera- 
tures of hydrocarbons can be obtained from the A.8.T.M. distillation temperatures. 
A second figure shows the A.S.T.M. curves of aviation gasoline, motor naphtha, 
kerosine, and diesel fuel oil superimposed on the true-boiling point curve of the crude 
oil from which they were derived. G. A. C. 


1156. Life Testing of Lubricating Oil. H.C. Mougey. Nat. Petrol. News, Technical 
Section, 3.1.45, 37 (1), R.49.—Routine tests of lubricating oils have some value for 
such purposes as the checking of deliveries with specification and the control of manu- 
facture; and some afford a certain amount of correlation with performance in service, 
but they do not give any information as to the performance of an oil under the practical 
conditions of its use. The importance of oxidation tests and the influence of 
catalysts with the different metals and in different amounts, and effects of inhibitors 
carried over from a previous oil through inefficient cleaning, are discussed. Correla- 
tion between laboratory tests and bench engine tests and with service tests for per- 
formance evaluation are discussed. The U.S. Army and Navy have specifications of 
lubricating oils for a variety of engines which include conventional laboratory tests 
for classifying the oils and bench-engine tests to help in predicting the performance 
under actual service conditions. These specifications include tests of the oils on the 
following engines, which are briefly described as to operating conditions, extent, 
character, and purpose of the test: L1, L2, L3 Caterpillar tests; L4 Chevrolet test ; 
L5 General Motors Diesel test. By a combination of such tests, predictions of the 
performance of an oil can be made. The tests cover information relative to ring 
sticking, wear, and detergency, in a diesel oil: detergency and bearing corrosion, 
resistance to oxidation and formation of varnish or sludge in gasolines, etc. 
W. H.C. 


1157. Determination of Mercaptan Sulphur in Calorimetric Bomb. E. Dittrich. 
Refiner, June 1945, 24 (6), 221-222.—After a discussion of experimental data, it is 
concluded that low-weight aliphatic mercaptans can only be accurately determined 
in the calorimetric bomb by employing initial oxygen pressures of at least 35 atm. ; 
the mercaptans must be highly diluted. Using concentrated mercaptans, the method 
of Grote and Krekeler (combustion in quartz tubes) is also still excellent. A. H. N. 


1158. X-Ray Diffraction. Part3. F.G. Firth. Refiner, June 1945, 24 (6), 223-226. 

—As X-ray diffraction reveals structure, it may be used for any. of the following 

purposes in’ suitable cases: (1) Simple chemical identification ; (2) Phase identifica- 

tion, wr and quantitative, with two or more identities present; (3) Deter- 
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mination of lattice parameters; (4) Quantitative determination of solid or mutual 


solubility; (5) Average particle size evaluation; (6) Particle size distribution 
studies; (7) Orientation in solid materials and correlation with mechanical and 
other data; (8) Molecular-weight determination (especially in the case of high. 
molecular-weight materials such as proteins); (9) Stress analysis in metals; (10) 
Grain-size determination ; (11) Structure determination; (12) Order-disorder pheno. 
mena studies; (13) Atomic distribution in amorphous substances such as glasses, 
The use of X-ray diffraction in hydrocarbon studies is very briefly indicated. 
A. H.N. 


Gas. 


1159. Increasing Propane Recovery in Existing Natural Gasoline Absorption Plants. 
F. W. Bell. Refiner, June 1945, 24 (6), 227-229. Paper Presented before California 
Natural Gasoline Association—A summary is given of the problem of increasing 
propane recovery in existing gasoline absorption plants. Four things are discussed 
that can be done without making expensive or radical changes, and with a minimum 
of shutdown time. These are: Use of a lighter absorption oil; use of refrigeration 
on the lean oil and rich gas deethanizer overhead ; use of stabilizer bottoms recycle 
to the still final condenser ; use of the deethanizer control method as described. 
A. H.N. 


Engine Fuels. 


1160. Postwar Internal Combustion Engines and their Fuels. T. B. Rendel. Nat. 
Petrol. News, Technical Section, 3.1.45, 37 (1), R.66.—Internal-combustion engines 
and their fuels are discussed under the sections : (1) Spark ignited engines, (a) aviation 
gasolines, (b) motor gasolines, (c) tractor fuels; (2) Compression ignition engines, (a) 
high-speed types, (b) internal-combustion turbines, (c) medium and low-speed types. 
The fuels are also considered from the viewpoint of post-war engine developments and 
economic refinery operations in the production of fuels from the crude materials 
available. Co-operative research problems are discussed, most important is informa- 
tion with respect to: (1) the development of methods of measuring detonation to 
render them more exact and reproducible; (2) the means of interpreting laboratory 
ratings of octane numbers in terms of actual engine performance. Pre-ignition is 
another subject on which wider information may help in obtaining higher efficiencies. 
W. 


Lubricants. 


1161. Current Lubrication Problems. P.H. Moore. Petrol. Times, 4.8.45, 49 (1253), 
605.—‘‘ Oiliness,” that property of a lubricant which reduces friction, is imparted 
by compounds containing active polar molecules, and which adhere to the metal 
surface. 

The effect of temperature on an oil is important, and chemical composition influences 
the viscosity index. It has been found that viscosity increases considerably as the 
pressure is raised, and frequently the oil of the best temperature/viscosity character- 
istics has the lower viscosity increase under pressure. 

Subtractive refining has led to the use of additives in making the highest-quality 
lubricants ; small quantities, for instance, of isobutane polymers increase the viscosity 
and viscosity index. 

Two classes of additives have been developed to assist in lubrication under pressures 
in the order of 400,000 Ib. per sq. inch. One class contains sulphur or chlorine, 
or both; the sulphur or chlorine forming a metal sulphide or chloride which serves as 
an anti-welding agent. The molecule should be labile. The second class have been 
previously mentioned as agents which impart oiliness. 

Lubricants must remain fluid at any temperature for which they are required, and 
pour-point depressors such as wax phenols which prevent the formation of large wax 
crystals are added. 

Lacquering of pistons, ring-sticking, and sludge formation, particularly in high- 


diesel engines, are combated by addition of detergents, the function of which 
it is to disperse small particles. Calcium phenyl stearate and barium and other 
soaps of the naphthenic acids are successful detergents; many compounds are satis- 
factory by laboratory tests, but fail in service. 
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A lubricating oil is subject to oxidation in use, and compounds such as tri-butyl 
phosphite are added to absorb the oxygen, or the mhibitor renders impotent metals 
exciting the oxidation reaction. 

A refined lubricating oil develops corrosive properties in use, and sulphur or phos- 
phorus compounds aré added to prevent this and cylinder corrosion. 

Multi-functional additives impart two or more different properties, but their use is 
open to question. 

The use of additives will increase, the increase in cost of the oil being more than 
offset by better performance. G. A. C, 


1162. Problem of Engine Deposits. A. Lahiri, Z. Karpinski, and E..W. J. Mardles. 
J. Inst. Petrol., Aug. 1945, 31 (260), 27-302.—A description of rheological methods 
found useful in investigating the problem of engine deposits is given. Measurements 
have been made of the specific viscosity of: (a) dispersions of aero-engine deposits 
and oxidised oil products to determine molecular weights and asymmetry of the 
constituent particles ; and (b) of carbon dispersions in oils and non-aqueous media to 
measure the degree of flocculation. The flow behaviour of mineral oils oxidizing at high 
temperatures has been studied, using a coni-cylindrical rotor fitted with small vanes 
immersed in the oil and operated by weights acting over a pulley. It has been found 
that rigidity developed slowly at first with time, then the oxidizing oil suddenly 
gelated when the concentration and degree of polymerization of the oxidized products 
reached a critical value. This behaviour was confirmed by measurements made with 
a tackmeter. The tendency of an oil to deposit soot and other combustion detritus 
in suspension has been measured from: (a) torsional rigidity and yield values; and 
(b) sedimentation rates and volumes. In general, a high degree of flocculation of 
carbon black, etc., results in high specific viscosity, high sedimentation rates and 
volumes, and high rigidities and yield values of the suspensions. A. H. N. 


- 1163. Lubrication of Metal Surfaces by Fatty Acids. F. P. Bowden, J. N. Gregory, 
and D. Tabor. Nature, 28.7.45, 156 (3952), 97.—Hardy was the first to investigate 
systematically boundary lubrication, and showed that the friction was a function of 
separate contributions by the solid surfaces, the chemical series to which the lubricant 
belonged, and the number of carbon atoms in the chain. Later workers on static 
friction did not fully confirm Hardy’s assumption that friction between unlubricated 
surfaces is due to the surface fields of force. Measurements of kinetic friction also 
show that there is no linear relation between friction and chain-length, but a rapid 
decrease in the coefficient of friction to a constant value of about 0-1 as the chain- 
length increases. 

If the friction is measured in an apparatus which prevents the “ stick-slip ’’ motion, 
the effect of the chain-length of the lubricant may be demonstrated. With short- 
chain fatty acids the motion proceeds in “ stick-slip ’’ and wear occurs; but smooth 
sliding occurs, friction falls, and wear is appreciably reduced when the chain reaches a 
certain length. This transition with steel surfaces occurs at a molecular weight of 
about 100. 

Experiments carried out on films of stearic acid deposited on the metal from a 
surface of tap water, which may consist of the calcium soap rather than the fatty 
acid, showed that a certain amount of wear of the metal surfaces takes place even with 
the thickest molecular films. 

In the lubrication of metals by fatty acids, the first adsorbed layer is responsible 
for the lubrication observed. 

The effect of temperature on the lubricating properties of boundary lubricants is 
important. With mineral oils at temperatures above 200° C, oxidation occurs, the 
products are adsorbed at the metal surface and improve the lubrication, but at high 
temperature, after prolonged heating, the lubricating properties deteriorate. 

At lower temperature, on warming the steel surface to 70° C., the motion changes 
from continuous sliding to “ stick-slip”; on increase of temperature the friction 
rises and an increase in wear occurs; and those changes are reversible on cooling. 
These results show that the first monolayer is responsible for the lubricating properties 
of the lubricant and for the phenomenon associated with the measurements of the 
transition temperature. 

Investigations by Hughes and Whittingham show that the lubricating properties 
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of the fatty acids depend markedly upon the nature of the metal, (a) upon which 
chemical attack is absent or is barely detectable, and (b) upon which chemical attack is 
marked. 

Fatty acids are only effective as lubricants when the metallic soap is formed as a 
result of chemical reaction between the metal and the fatty acid. 

The physical properties and texture of the lubricating film is important, experiments 
with sodium stearate on steel surfaces illustrating this. In boundary lubrication the 
friction is greatly influenced by the properties of the metals concerned. Plastic 
flow of the metals occurs when lubricated metal surfaces are in contact, and the 
lubricant film has to reduce the amount of metallic contact between the surfaces by 
interposing a layer that is not easily penetrated and possessing a relatively low pte. 
strength. Fatty acids are only slightly more effective when applied to unreactive 
surfaces than saturated hydrocarbons; but they are much more effective at heavy 
loads and high temperatures in the form of metallic soaps, because the softening 
points of the soaps are very, much higher than those of the pure acids. When the 
soap film has a close coherent texture, is evenly deposited over the surface, and is well 
adsorbed, the best results are obtained. Any solvents present may cause disruption 
of the film. 

The frictional behaviour of soap films resembles the lubricating properties of thin 
films of soft metals deposited on hard substrates. G. A.C. 


1164. Frictional Properties of Some White Metal Bearing Alloys. The Réle of the 
Matrix and the Hard Particles. D. Tabor. J. Appl. Phys., June 1945, 16 (6), 325- 
337.—A previous paper has described an investigation of the frictional properties of 
alloys of the copper—lead type which consist of a hard matrix (copper) in which are 
dispersed particles of a soft material (lead). It was shown that these alloys function 
by the extrusion and smearing of the soft phase over the hard matrix, so providing 
metallic-film lubrication. This paper describes experiments on a typical lead-base 
bearing alloy which consists of a soft matrix in which are dispersed numerous hard 
crystallites. Measurements of the friction were made at room temperature and at 
elevated temperatures for clean and for lubricated surfaces. Comparison with a 
special alloy consisting of the matrix material alone showed that the hard particles 
played no appreciable part in the basic frictional and wear properties of the bearing 
alloy. It is suggested that the frictional behaviour of the bearing alloy is determined 
essentially by the properties of the matrix material itself, although in practical running 
operations there may be other properties which determine the suitability of the alloy 
alloy and a corresponding tin-base “ matrix ” alloy. A. H. N. 


1165. A Rational Basis for the Viscosity Index System. Part 1. E. W. Hardiman 
and A. H. Nissan. J. Inst. Petrol., Aug. 1945, $1 (260), 255-270.—Anomalies are 
noted in the present scale for oils having viscosity indices exceeding 130. Equations 


1166. Lubricating Greases. A.S.C. Lawrence. J. Inst. Petrol., Aug. 1945, $1 (260), 
303-314.—A general description of the physical chemistry of greases is -— Pepti- 
zation and structure are discussed. A. H. N. 


Hydrocarbon Products. 


ormal Heptene. A. D. Petrov and V. I. Shchukin. Oil Gas 
J., 20.1 .45, 43 (37), 9 (Translated by J. G. Toplin from Zurnal Obshchei Khimii, 
1941, 11, 1092-1095.)—Isomerization of normal heptene and normal octene to produce 
branched-chain hydrocarbons has been made with a view to establish the difference 
between the behaviour of olefins of odd and of even numbers of carbon atoms. The 
experiments were conducted using phosphoric acid as catalyst, and under conditions 
which would, as far as possible, reduce or eliminate the formation of by-products by 
polymerization. The products of the isomerization were fractionated and then 
examined and analysed, before and.after: (a) oxidation; (b) chlorination by the 
Schaarschmidt—Moldavskii method; and (c) hydrogenation. The isomerization 
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product from the n-heptene was hydrogenated and its Rahman spettrum in investigated, 

P hich established the presence of 3-methylhexane and the absence of 2-methylhexane. 
The authors conclude that with n-heptene the transformation to the branched-chain 
hydrocarbon is accomplished by the following bond rearrangement : 


producing methyldiethylethylene. The steps in the izomerization of n-octene are 
C-C-C-C-C-C-C 
shown to produce dimethylbutylethylene, t . These steps are similar 


to those reported in a previous paper on the isomerization of another hydrocarbon 
containing an even number of carbon atoms—viz., n-hexene: C-C-C-C-C-C ——> 
c-C-C-C=C-C 


6 . Isomerization of the two hydrocarbons containing an 


even number of carbon atoms lead to the formation of 2-methyl-2-alkenes, whereas 
the isomerization of that containing an odd number of carbon atoms lead to the 
formation of 3-methyl-3-hexene. W. H. C. 


1168. Concentrated Insecticides. A. W. Lindquist, H. O. Schroeder, and E. F. 

Knipling. Soap, 1945, 21 (7), 109.—Tests on house flies and mosquitoes exposed in 
cages to kerosine-based sprays containing pyrethrum, D.D.T., or mixtures have 
shown that small quantities of highly concentrated sprays are equally as effective as 
larger quantities of more dilute sprays containing the same amount of toxicant. The 
necessary distribution of the more concentrated solution can be obtained with a domestic 
type sprayer if a 0-017-in. capillary tube is substituted for the relatively large siphon 
tube. Using a pocket-size sprayer of this type, the same toxicity was obtained with 
1 ml. of a spray containing 10% of D.D.T. as with 3-3 gm. of aerosol from a bomb 
containing 3% of D.D.T., whereas with an ordinary domestic sprayer a lower knock- 
down (but a similar 24 kill) was obtained. Exposure of the insects after the spray had 
been allowed to settle gave a lower kill in the case of the domestic sprayer, indicating 
the greater rapidity of settlement of the drops. Cc. L. G. 


1169. Mode of Entry of Contact Insecticides. W. H. Potts and F. L. Vanderplank. 
Nature, 28.7.45, 156, 112.—It has been generally assumed that when using contact 
insecticides it is necessary to bring the poison into maximal contact with the body of 
the insect. Work on tsetse-fly control has shown, however, that contact of the feet, 
particularly if the pulvilli are well developed, for 2 to 5 sec. with pyrethrum or D.D.T. 
on cattle hide is fatal. The rapid paralysis induced by pyrethrum excludes the 
possibility of the removal of the poison to the spiracles in an attempt to get rid of it. 
The nature of the adhesives (gum, wax resin, etc.) used with the toxic material, also 
precludes the possibility of direct entry through the spiracles. Cc. L. G. 


1170. Effect of Pretreatment on the Toxicity of Insecticidal Films on Building Surfaces. 
P. 8. Hewlett and E. A. Parkin. Nature, 1945, 155, 755.—The toxicity to flour 
beetles of films of solutions of pyrethrum extract in white oil has been shown to vary 
according to the type of surface sprayed. Thus on rough deal and brick high kills 
are given, whereas on lime-washed brick, concrete, and cement little or no kills are 
given. Decreasing the degree of penetration of the solution into the surface by pre- 
treatment with size, gelatin, starch, etc., greatly increased the toxicity. C. L. G. 


1171. Insecticidal Action of D.D.T. J. R.'Busvine. Nature, 11.8.45, 156, 169.— 
Two theories that have been put forward to account for the toxicity of D.D.T.: (1) 
that of Dr. Lauger, in which the linked p-chlorbenzene rings are considered the toxic 
constituent while the —CCl, group imparts lipoid solubility; and (2) that of Dr. 
Martin, which is the reverse, on the basis that the CCl, group may split off HCl at the 
vital centres. Investigations of the toxicity te lice and bed-bugs of a number of 
compounds analogous to D.D.T. have shown that the relatively highly toxic dimethoxy 
compounds have only a slow rate of hydrolysis, while there appears to be no connection 
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in general between toxicity and solubility (in olive oil and white oil). It is considereg 
possible that the shape and size of the molecule are important. Cc. L. G, 


1172. Tar Product Sprays. Anon. Chem. 7. J., 17.8.45, 117, 184.—Experimental 
tar derivative sprays TAC2 and TAC4 have been developed for killing potato haulms, 
These are four times as expensive as sulphuric acid, application costing £2 per acre, 
and are about 10% less efficient, but are nearly as rapid in action, and much more 
convenient to handle. As a result of trials carried out last year by the Agricultural 
Research Council and the D.8.I.R., an improved product (TAC 36C) has been developed 
which has little or no effect on the skin, mixes more readily with water, and gives q 
better haulm kill. L. G. 


1178. Toluole Purification. An Azeotropic Distillation Process. Anon. Chem. Tr.J., 
1945, 117, 110.—E.P. 569,405 of 1942 and 569,416 of 1943, granted to Woodhall. 
Duckham, Ltd., H. M. Spiers, and W. J. Chadder describes the continuous separation 
of non-aromatic hydrocarbons from toluole by azeotropic distillation with an aqueous 
aliphatic alcohol (3 carbon atoms). The fractionating column contains a stripping 
and a rectifying section and produces (a) water, (b) toluene, and (c) a non-aromatic 
hydrocarbon-alcohol distillate. The addition of (a) to (c) causes separation of the 
non-aromatic hydrocarbons, which may be further treated to remove alcohol, the 
aqueous alcohol being returned to the column. An example is given of the recovery 
of toluene of sp. gr. 0-8699 from a low-grade nitration toluole containing 86-5% 
toluene, using methyl alcohol containing 20% of water. 

The later patent describes a modification in which water, substantially free from 


alcohol, is removed with hydrocarbons, separated, and the latter returned to the 
column. L. G. 


1174. Physical and Chemical Properties of Butadiene. Anon. Refiner, June 1945, 
24 (6), 230-231.—Physical and chemical properties of butadiene are tabulated and 
graphed. A. H.N. 


Derived Chemical Products. 


1175. Use of Chemicals by the Petroleum Industry. R. Reuter. Nat. Petrol. News, 
Technical Section, 3.1.45, 37 (1), R.76.—A very large expansion has taken place in the 
volume and diversity of chemicals used in the petroleum industry owing to the war. 
This article reviews the subject under three sections: catalysts; inhibitors and addi- 
tives; and processing chemicals, and discusses the quantities, shortages, substitutes 
and new materials and types being used. 

Synthetic catalysts, used in the fluid and Houdry processes and the bead catalyst, 
are chemically very similar—i.e., they are classed as silica gels. Their physical 
forms are, however, different, the fluid catalyst being a fine powder, the Houdry 
catalyst, pellets and the bead type, spheres. The Thermofor catalyst is a treated 
natural clay in the form of pellets, but the synthetic-bead-type catalyst is sometimes 
used. It is thought that after the war, with lower octane demands, treated natural 
clays may compete with synthetic catalysts. 

Aluminium chloride and hydrogen chloride are discussed in relation to butane 
isomerization. 

The use and advantages of sulphuric and hydrofluoric acids for alkylation work are 
compared and discussed, and the former as to refining, and the disposal or regeneration 
of waste from the-angle of spent alkylation acid. Phosphoric acid or its salts are 
used for cumene manufacture or for copolymerizing light olefinic gases to unsaturated 
liquids—octenes—which are hydrogenated to octanes. 

Nickel and tungsten form the principal ingredients in hydrogenating catalysts; 
for dehydrogenation, the oxides of chromium and molybdenum with some iron com- 
pounds are the main components of the catalysts used, e.g., for butane—butylenes ; 
butylenes—butadiene ; naphthenic hydrocarbons—toluene (hydro-forming). 

Inhibitors and Additives. Tetraethyl lead and gum inhibitors for gasolines are 
discussed. Additives for oiliness, detergency, dispersancy, anti-oxidant are discussed. 
A new inhibitor for anti-foaming is an organic silicon compound recently manufactured. 
Research on additives is briefly reviewed. Water corrosion inhibitors are of economic 
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importance. Water treating has become more and more a complex science. Chemi- 
cals now used for the purpose include silicates, phosphates and chromates. Complex 
organic compounds of chromium with certain sugars have been found effective in very 
low concentration. In some cases after a large initial dose a concentration as low as 
5-10 parts per million has been sufficient to maintain the protection. Sodium nitrite 
is used to inhibit corrosion due to water in pipes, etc. 

Process chemicals, caustic soda, clays-bauxite and prepared alumina, etc., are 
reviewed. A wide variety of solvents for solvent refining processes and chemicals for 
fire fighting are briefly reviewed and discussed. W. H. C. 


1176. Texas Refinery Unit Producing Allyl Chloride for Pharmaceuticals and New 
Type Plastics. Anon. Nat. Petrol. News, 11.7.45, 87 (28), 38.—A new unit has been 
opened at the Shell Oil Co., Deer Park Refinery, Texas, for the production of allyl 
chloride and allyl alcohol. The main uses for the allyl products include the manu- 
facture of drugs and pharmaceuticals (e.g., cyclopropane and barbiturates), synthetic 
mustard oil, and plastics (polyallyl compounds and allyl starch, etc.). 

Cc. L. G. 


Coal, Shale and Peat. 


1177. Shale-Oil Emulsions and Sludges. G.E.Mapstone. Refiner, June 1945, 24 (6), 
209-219.—The discussion is divided into two sections. The first deals with the 
formation and stability of the emulsion. In summary: (1) The lower the specific 
gravity of the oil the less the tendency to emulsion formation and the lower the stability 
of any emulsion formed ; (2) When the oil and water are mixed together mechanically, 
emulsification is promoted ; (3) Increase in temperature increases the rate of resolution 
of the emulsions and this effect can be attributed mainly to the decrease in the viscosity 
of the oil; (4) The presence of carbonaceous solid particles (called BS) in the oil 
strongly stabilizes the emulsions ; (5) The ash content of this BS neutralizes its activity 
when comprising 75 to 80% of the solid weight ; (6) The rate of separation of water 
from the emulsions depends rather on the drop size of the dispersed water than on the 
amount present (Stokes’ law); (7) The tendency for emulsion formation and emulsion 
stability increase and decrease with the pH of the aqueous phase; (8) Reduction of 
the oil-water interfacial tension increases the rate of resolution of the emulsions; (9) 
On prolonged storage ‘‘ wet’ crude oil deposits a heavy sludge containing a critical 
proportion of water and a very high proportion of solids. 

The second part deals with treatment and resolution of emulsions and sludges. 
Physical, mechanical, and chemical methods are detailed. The appendix to the 
paper gives analytical methods for studying emulsions. A. H. N. 


Miscellaneous Products. 


1178. Whither Polystyrene? A.J. Warner. Plastics, 1945, 9, 319.—Increased pro- 
duction of styrene for GR-S programme in U.S.A. will soon displace cellulose acetate as 
cheapest and most abundant thermoplastic. Eventual price of styrene will be 9 
cents per Ib. and polysytrene 12-14 cents. per lb. Figures are shown for 1944 pro- 
duction of urea and phenolic plastics, polysytrene, acrylics, polyethylene, vinyl resins, 
cellulose ester plastics, and ethyl cellulose. 8. J. L. 


1179. Availability of Petroleum for Synthetic Rubber Manufacture. B. K. Brown. 
Chem. Eng. News, 1945, 23, 713.—Butadiene for U.S. War-time Buna-S production 
has been largely manufactured by cracking naphtha. Productive capacity can be 
increased nearly fivefold by using butane or butylene instead. Annual requirements 
of petroleum would then be 7,200,000 bri. to give adequate quantities of synthetic 
rubber. This being less that 1% of normal annual drainage from reserves, it is of no 
consequence when discussing overall adequacy of petroleum reserves. Additional 
quantities of GR-S could be produced from either alcohol or butylene diverted from 
100-octane manufacture. 8. J. L. 


1180. Raw Materials for Plastics and Synthetic Rubbers.—I. D. D. Howat. Chem. 
Age, 1945, 52, 497.—Increased production and reduced cost of synthetic rubber in 
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U.S.A. will enable it to compete later with natural rubber. Raw materials used are 
alcohols, natural gases, and petroleum refinery gases. For plastics mainly formalde. 
hyde, benzene, and phenol are required. Lack of crude-oil in U.K. and limited 
acreage for home-grown cereals necessitates full utilization of coal. Liquid by. 
products of carbonization are benzene, phenol, cresols, cresylic acids, toluene, naphtha. 
lene, coumarone, indene, and indirectly styrene, butadiene, and adipic acid. Water. 
gas from coke produces formaldehyde, methanol, and formamide, and hence phenolics, 
urea and melamine resins, acrylics and vinyl polymers. Calcium carbide provides 
acetylene for the eight synthetic rubbers and ethylene could be produced from British 
coke-oven gases. 8.J.L, 


1181. Raw Materials for Plastics and Synthetic Rubbers.—I. D. D. Howat. Chem, 
Age, 1945, 52, 515.—Efficient recovery of benzol from town gas, formerly uneconomic, 
can increase availability of benzene by 50%. Recent reduction in cost of benzol for 
chemicals by 9d. per gallon has produced stimulus to plastics manufacture. Only 
one-third of available naphthalene in coal-tar is being extracted : reduced exports of 
such scarce raw materials is suggested. Increase in low-temperature carbonization of 
coal can supply necessary requirements, and computed figures are given for yields of 
phenol, cresylic acid, ethylene, propylene, and butylene. Carbide production must 
be doubled to meet requirements. Utilization of 13-5% of total power production 
from proposed hydro-electric development in Scotland and the Severn could produce 
annually 250,000 tons of 80% carbide. Cost of this power, however, must be less than 
3d. per unit to make manufacture feasible. A latge British carbide plant is described, 
8. J. L. 


1182. Raw Materials for Plastics and §ynthetic Rubbers.—III. D. D. Howat. Chem. 
Age, 1945, 52, 537.—Britain has several untapped sources of supply. Instead of 
burning coke-oven gas, efficient treatment of only 20% will yield 43,000 tons of 
ethylene, 200,000 tons of methane, and 58,000 tons of hydrogen. Treatment involves 
several-stage liquefaction process. Hydrogen produced thus is more economic of 
coal reserves than by “ steam-iron,” electrolytic, or water-gas processes. Establish- 
ment of oil-refining industry in Britain, capable of treating ten million tons of crude 
oil annually, would make available one million tons of unsaturated gaseous hydro- 
carbons, and hence one million tons of plastics and synthetic rubbers. Of twelve 
million tons of oil at present annually imported, only two million tons are refined in 
Britain. Heavy capital outlay on new home-refining industry would be compensated 
by saving £20,000,000 in foreign currency, by an annual revenue of more than 
£100,000,000 and by sale of plastics. 8. J. L. 


1183. Tar Products Output. Statistical Digest 1944, Cmd. 6639 (H.M.S.O.).— 
Particulars are given of output of principal tar distillation products in Great Britain 
during past three years. Total tar distilled has only increased from 1,860,000 tons in 
1938 to 2,083,000 tons in 1943. Output of creosote oil, creosote-pitch mixture, 
road-tar, naphthalene, pyridine bases, and cresylic acids has remained fairly steady, 
only phenol and anthracene showing slight increases. 8. J. L. 


1184. Polyvinyl Plastics. Anon. Chem. Tr. J., 1945, 117, 152.—A review (from 
Canadian Chemistry and Process Industries, June 1945) of the development of the 
Shawinigan plant for the manufacture of polyvinyl acetate and allied plastics. Vinyl 
acetate is prepared by passing acetylene through acetic acid containing a suspended 
mercury catalyst, and fractionating the resulting mixture of vinyl acetate, acetalde- 
hyde, and acetic acid. The vinyl acetate is mixed with benzol and peroxide catalysts 
and heated for 4/5 hr., the benzol being subsequently removed by steam distillation. 
The solid residue “‘ Gelva ”’ is extruded into rods, which are stored under water, being 
cut into chips and crushed before shipment. Gelva is used as a base for lacquers or 
adhesives, but cannot be used as a moulding plastic without hydrolysis to the alcohol 
followed by acetal formation with an aldehyde—Formar with formaldehyde, Alvar 


with acetaldehyde, and Butvar with butyraldehyde. The reactions are carried out 
simultaneously in a solution of butyl alcohol and butyl acetate, the final product being 
extruded to rods, shredded, and crushed. Cc. L.G 
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1185. The Part a British Oil Company Played in Water-Proofing D. Day Invasion. 

Anon. Petrol. Times, 1945, 49, 293.—The development of a water-proofing compound 

consisting of a type of grease (not specified) containing up to 25% of asbestos fibre of 

ified size is described. The compound displays high electrical resistance to H.T. 

voltage, does not change shape, and retains satisfactory water-proofing and electrical 

properties under the influence of extremes of temperature. It is also easy of applica- 
tion. Some technical notes on the testing and inspection of the product are given. 
L. B. 


1186. Navajo Plant Yields Large Amounts of War-Needed Helium. A. L. Foster. 
Oil Gas J., 28.8.45, 44 (12), 130.—A large source of natural gas containing 7-6% helium 
was discovered whilst drilling in New Mexico at about 7000 ft. A 4-inch line pipes the 
gas 8 miles to the plant site at a well-head pressure of about 3000 Ib./sq. in. The plant 
includes a stripping unit to remove recoverable hydrocarbons from the raw gas, carbon 
dioxide removal processes, heli tration, and purification equipment; and 
gas holders on the lines to pfovide operating surge capacity. 

A 30-mile 4-in. line pipes combustible gas for the plant from the gas line of the 
Southern Union Gas Co. 90 miles of 2-in. pipe transport the pure helium to the rail- 
road at Gallup. 

The hydrocarbon recovery unit is of conventional design, and the extremely low 
temperatures employed (—300° F.) in the helium purification system require the gas 
to be stripped of water vapour and carbon dioxide, and this unit includes heat 
exchangers, compressors, expansion engines, and other auxiliaries. 

The separation of helium from the stripped gas is achieved by a secret Bureau of 
Mines process, but it is disclosed that equipment in this part of the process is of bronze, 
brass and Gopper. 

Helium of 98-5% concentration enters the pipeline to Gallup at a pressure of 2500 
Ib./sq. in. G. A. C. 


1187. Commercial Values and Physical Tests of Paraffin and Micro-Crystalline Waxes. 
A. E. Hickel. Refiner, June 1945, 24 (6), 207-208.—Wax is classified into slack wax, 
semi-refined wax, and fully refined wax. The physical properties of the different 
types of wax are summarized, and methods of measuring ductility, adhesion and wire 
cone melting-point described. A. H.N. 


1188. Relationship Between Rheological Properties and Working Properties of Printing 
Inks. R. Buchdahl and J. E.Thimm. J. Appl. Phys., June 1945, 16 (6), 344-350.— 
It is shown that the working properties of a printing ink—#.e., its performance during 
the printing operation—can be interpreted in terms of the rheological properties as 
measured in a rotational viscosimeter. The instrument used in this investigation is a 
viscosimeter of the Stormer type. Data are presented to show that it is necessary to 
distinguish between time-dependent and time-independent flow phenomena. Various 
theories suggested to explain the time-independent flow phenomena are discussed 
briefly. The flow of a printing ink over the main mechanical elements of a typographic 
printing press is analyzed and correlated with simple flow phenomena which can be 
measured in a rotational viscosimeter. A. H.N. 


MISCELLANEOUS. 


1189. Management from the Superintendent’s Viewpoint. Part 2. 0. B. Wendeln. 
Refiner, June 1945, 24 (6), 232-236.—Methods are suggested for reducing costs by 
analysis of all factors entering the costing of the finished product. A. H.N. 


1190. Siting and Lay-Out of Industrial Works. H.W. Cremer and R. L. Fitt. Chem. 
Age, 1945, 58, 74.—Location of site is nowadays dependent rather upon markets than 
proximity of raw materials. Other factors are availability of specialized labour, with 
adequate transport and housing, and access to site by road, rail or water. Disposal 
of waste and its legal pitfalls are discussed. Electrical power and coal supplies are 
not as important as coal-gas in influencing siting. Preliminary agreement with local 
authorities, supply undertakings and railway companies is stressed. Process routing 
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is facilitated by flow-sheets for material, energy and time relating to respective pro. 
cesses. Division into identical self-contained units is advocated, allowing of a ‘ pro. 
gressive completion” construction programme. This enables production to com. 
mence in stages and facilitates training of operatives. Other items dealt with are 
laboratories, lighting, and storage. 8. J. 


1191. U.S. Bombers did a Job at Ploesti. J. L. Walden. World Petroleum, 1945, 
16 (4), 37-41.—Official information released by the Bureau of Public Relations of 
the U.S. War Department reveals that as a result of the U.S.A.A.F. raids on Ploesti in 
August 1943 and April/July 1944, 90% of refining capacity of the Ploesti refinery 
area was destroyed. The first raid by 117 B.24’s on August 1, 1943, was carried out at 
a loss of 54 planes, for a delivery of 142 tons df bombs. Although throughput was 
reduced from 458,000 m. tons in July to 269,000 m. tons in August, repair work was so 
speedily effected that a throughput of 431,000 tons was obtained in September, 
Raiding was resumed in April 1944, and by August 19, when the Soviet armies captured 
the area, 5,479 sorties in 26 raids with a delivery of 13,700 tons of bombs had stopped all 
operations at 10 of the 15 refineries, and reduced the output of the area to 10% of 
the July 1943 total. J.C. W.-M. 
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OILFIELD EXPLORATION AND EXPLOITATION. 


Geology. 


1192. Genetic and Morphologic Classification of Reservoirs. S.J. Pirson. Oil Wkly, 
18.6.45, 118 (2), 54.—A petrologic (stratigraphic or lithologic) trap is never wholly 
devoid of structural elements, but these are subordinate in causing trapping. In the 
normal process of sedimentation in a geosyncline the transgressive shoreline is the 
commonest type. However, most shoreline oilfields have been interpreted as formed 
along regressive shorelines, the commonest interpreted type being the offshore bar. 
Combination petrologic-structural traps form a second categdry which is capable of 
subdivision according as truncation is erosional or deformational. The first sub- 
division has proved to give large fields. The second includes fields where thrusting, 
faulting, and intrusion have played a part. Structural traps may be subdivided into 
those due to deformation, changes of dip, faulting, and combined folding and faulting. 
A chart with diagrams shows the different types and subtypes, and gives their 
palwogeographic position, the genetic processes, map and cross-section, diagnostic 
features and examples. G. D. H. 
co 
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1193. The TXL Field. H.H. King. Oil Wkly, 2.7.45, 118 (4), 34.—The TXL fielg Up 
lies on a N.W.-S.E. anticlinal feature in western Ector County, Texas, and was indicated 90,00 
by dry wells and geophysical data. A deep test showed commercial production in the | least 
Devonian, topped at 7860 ft. Gas was shown in the Silurian at 8800-8847 ft., and oj) | inte? 
with water in a test at 8848-8890 ft. The Devonian production was finally taken from } yield 
7886-8020 ft. after acidization. The second test extended Devonian production 2] mj, § most 
to the southeast, and flowed 2782 bri. /day of 42-gravity oil with a gas/oil ratio of 1195, § 194 
Northwest of the discovery well a Devonian well flowed 1435 brl./day. 3? ml. north by milli 
east of the discovery well the Upper Devonian had been subjected to erosion, but the § The 
Silurian showed oil at 8504-8560 ft., and a flow of 1547 brl./day of 44-gravity sweet § (ra! 
crude was obtained in the Ellenburger at 9705-9852 ft. Commercial production inthe | a4 
Silurian at 8420-8471 ft. was established on the apex of the structure 2} ml. southeast | witl 
of the discovery, and the same well flowed oil in an Ellenburger test at 9597-9640 ft, B 

There is a possibility of a narrow barren strip between the Devonian and Ellen. § amd 
burger producing areas. Devonian production is confined to a truncated condition § Ma 
about a mile wide along the southwest flank of a steep Ellenburger high. It is not § int 
known whether the Devonian is present and productive on the northeast flank of the § 27! 
high. Devonian recoveries may be 9200 brl./acre. The Devonian is primarily a hard con 


chert. the 
The extent of the Ellenburger production is not known. An average recovery of § A‘ 
20,000 brl./acre is expected. Ro 
A summary of the operations is given, and the completions are listed with brief _ 
details. G. D. H, 


1194. Mississippi : Where Persistence Pays. J.D. Todd. Oil Wkly, 16.7.45, 118 (6), J 7 
49.—The top of the Selma was formerly thought to be a reliable marker, but erosion at . 
the end of Selma time left so much Selma topography that it often obscures the ¥ 
structures. The Selma’s thickness is more important than its height, for oilfields are § ™' 
usually indicated by a thin Selma section. 2 

The base of the Austin Chalk is probably a better marker, and is shown by lithology, 
electric logging, and palwontology. Electric logs have been found good for correla- 
tion in southern Mississippi, but risky for diagnosing the contents of an uncored sand. rs 
Side-wall coring and adequate testing are needed. In some areas seismic work is less . 
reliable than gravity surveys. Closer spacing is needed in the gravity work. Excepting . 
Jackson, Cary, and Langsdale, all the producing areas to date are on gravity minima of 
varying intensities. Gravity interpretation has advanced to the stage where pierce- . 
ment-type domes can be determined. Twenty-five salt domes have been proved, and 
a further 25 are indicated by various data. Salt movement is thought to control 
structure throughout the salt basin. There may also be regional faults controlling 
production possibilities on the largest uplifts. 

: Surface conditions seem to be responsible for difficulties with seismic work in some 

: areas. Continuous profiling seems indispensable. Thick weathering and a deep water- 
table are troublesome at times. 

The Tuscaloosa has proved a good producing horizon at many places over a large 
area. The Glen Rose has possibilities, and the Paluxy may produce at Brookhaven. 
There may be thick Comanchean and Jurassic sections which do not outcrop, and have 
been penetrated by few wells. 

There are further oil possibilities in the high area south of the basin, and the flanks 
of the Jackson and Sharkey uplifts are being actively prospected for pinch-outs. 
Northern Mississippi is largely untested. G. D. H. 


1195. Mississippi becomes Major Oil Centre. G.O. Ives. Oil Wkly, 25.6.45, 118 (4), 
33.—Since the discovery of Tinsley in 1935, 15 new oil and gas fields have been opened 
in Mississippi, with two in eastern Louisiana and one in western Alabama belonging 
to the same geological province. Tinsley and two others have reserves estimated to 
exceed 100 million brl., and some of the other fields may reach 50 million bri. 

A new gas-condensate field seems likely as the result of a wildcat in the Fayette area, 
this well having cored 64 ft. of sand in the Massive Tuscaloosa horizon. 

Development of the Mississippi oilfields has been orderly and on 40-acre spacing. 

Prior to the discovery of Tinsley Mississippi had only 16 wildcats; from 1939 to 
1944 322 wildcats were drilled. 
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Up to March 1945 Tinsley had produced 79,290,839 bri. Its peak production was | 
90,000 brl./day in March 1942. Heidelberg, discovered in January 1944, covers at 
Jeast 3000 acres, and its reserves may exceed 100 million bri. The average amount of 
interstitial water is 40%, and the peak is 55%. It is a deep-seated graben structure, 
yielding oil from the Eutaw sand of the Upper Tuscaloosa. Gas-oil ratios are low, and 
most wells pump from the start. Gwinville is a gas-condensate field, found in July 
1944. The area is 25,000-30,000 acres, and the reserves may approach 2 million 
million cu. ft. ‘Two gas horizons occur in the Lower Eutaw and Upper Tuscaloosa. 
There is oil in the base of the Tuscaloosa, and the reserves may exceed 25 million bri. 
Cranfield was opened in 1943. A relatively small reserve is present in the Wilcox, 
and the main accumulation is in the Massive Tuscaloosa over an area of 2500 acres, 
with 80 ft. of sand. It is a gas-cap field. 

Baxterville has 2 wells and produces condensate from the Eutaw-Upper Tuscaloosa, 
and 16-gravity oil from the Massive Tuscaloosa. Holly Ridge yields oil from the 
Massive sand at 8400 ft. on a deep-seated dome without faulting. There is oil and gas 
in the Wilcox at 3000 ft. The proven area is about 3200 acres, and the reserves in 
97 ft. of sand some 30 million bri. Lake St. Johh is a badly faulted dome with gas- 
condensate over 7000 acres, and oil over 3500 acres. There are three oil stringers in 
the Wilcox, oil and distillate in the Upper Tuscaloosa, and oil in the Massive Tuscaloosa. 
A test at 12,765 ft. has shown oil and mud from a formation which may be the Glen 
Rose. The Lower Cretaceous is truncated. 

The present output in Mississippi is about 54,000 brl./day. There is much unused 
gas-producing capacity. Practically all the current production is from the Mississippi 
Salt Basin province, bounded on the north by Lower Cretaceous igneous highs, and 
on the east by Appalachian structures. There is progressive overlap of the Selma, 
Eutaw, and Upper Tuscaloosa. The structures include domes, deep-seated graben- 
type domes, faults, and stratigraphic and truncation traps. There may be association 


with salt intrusions, since many structures show gravity minima. All the piercement- _ 


type domes seem to have moved since Wilcox time. There may be favourable con- 
ditions for oil occurrence in the southern area, but ¢orrelation is difficult. 

Twenty-five salt domes have been found, and flank drilling is searching for Wilcox 
and Cretaceous production. Shallow gas has been developed on the Bruinsburg 
dome. Several deep-seated domes have been developed, and search is proceeding for 
faulted and stratigraphic traps. Geophysical activity is at an all-time high. 

Brief historical sketches of the Mississippi fields are given ; the salt domes are listed ; 
and there are diagrams indicating production trends and geophysical activity. 

G. D. H. 


1196. Wyoming, General Geologic Features. P. La Fleiche. Oil Wkly, 9.7.45, 118 
(6), 30; 23.7.45, 118 (8), 46; 23.7.45, 118 (8), 46.—Between the mountain ranges are 
large synclinal basins—Powder River, Julesburg, Laramie, Hanna-Carbon, Shirley, 
Wind River, Big Horn, Green River, Red Desert, Bridger, Washakie, and Snake 
River. Within most of the basins rocks of every system from Cambrian to Recent are 
present, but towards the uplifts erosion has removed the younger rocks, and in places 
pre-Cambrian granites and schists are exposed. The Cambrian contains quartzitic 
sandstones and shales, but the lower parts of this system are missing in many places. 
From the Cambrian to the Mississippian limestones are dominant. Apparently the 
Lower and Middle Ordovician, the Silurian and Lower Devonian are generally absent. 
Sandstones are dominant in the Pennsylvanian, with some shales and limestones. The 
Permian is mainly limestone and red shales; the Triassic red shales, sandstones, 
anhydrite, and gypsum; and the Jurassic chiefly marine shales, sandstones, and 
limestones. The Lower Cretaceous is primarily a fresh-water continental deposit of 
sandstones and shales. Continental conditions returned in the late Cretaceous and 
continued throughout the Tertiary. There are coals in the Cretaceous and Tertiary. 

The sediments are thinnest in northeast Wyoming and thickest in the south-central 
and southwestern parts of the State. They attain their maximum thickness in the, 
great basins, and in some cases probably reach 50,000 ft. 

There are marked local and widespread unconformities. State-wide unconformities 
may occur between the Ordovician and Mississippian, the Triassic and Jurassic, and 
below the Tertiary. During the Tertiary there was prolonged igneous activity. 

The structures were strongly influenced by the Laramide and later mid-Tertiary dis- 
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turbances. The chief mountain ranges are largely long asymmetrical folds. Along sands 
* the flanks of the uplifts are secondary folds which contain the known oil and gas fields, J of ™% 
and which generally have Cretaceous or older rocks exposed. Farther into the basing The 
the structures are more difficult to decipher because of the unconformable Tertiary Sel 
cover. vi 

Faulting is often of considerable magnitude, and two overthrust fault systems occur re 
in the western part of the State. Dip-faults are common on the anticlines. Strike. | rs 
faults are of deeper origin. south 

A map is given, and a table which lists the producing formations. in sul 

Wyoming has 140 oil and gas fields. Thirty-four are of little or no commercial value woul 
at present, and 39 others are approaching exhaustion. Salt Creek covers 20,500 acres Su 
and has produced 312,800,000 bri. of oil. Five fields have given over 25,000,000 bri, of th 
each, and 6 between 10,000,000 and 25,000,000 bri. Large gas reserves have been oy 
found. 

Good showings of oil have been found in the Deadwood sand of the Upper Cambrian, thes 
Similarly good saturation has been met in the Big Horn limestone of the Upper T 
Ordovician. A few fields produce*from the Madison, and oil is obtained from the cant 
Tensleep in some areas. The Embar and the Chugwater produce in a number of areas, inv 
The Sundance sands give oil and gas, and the Lower and Upper Cretaceous rocks yield was 
oil in most parts of Wyoming. Oil and gas have been obtained in the Eocene and ve 
Oli 

Nearly all the fields are on peripheral folds in the basins. They are generally in the we 
first or second row from the main mountain folds, and asymmetrical with the steep by 
flank towards the mountains. Closure ranges from a few hundred to several thousand ov 
feet. The Badger Basin field is the deepest, with production at 8200-8500 ft. The ; 
successful location of deep wells is difficult. any 

The Lance Creek and Elk Basin fields have shown the bearing of faulting on accumula. th 
tion. In both cases there is reverse faulting. At Osage trapping is due to lenticularity. 

* The Wasatch sands are lenticular. an 

Various beliefs regarding oil accumulation possibilities in Wyoming have been fr 
discredited. Deeper tests are desirable in many areas. Some structures are masked 
by the Tertiary. There has been little exploration in the extreme western part of the Ll 
State. Wyoming has possibilities of major stratigraphic type pools. G. D. H. 4 
1197. 4700 Exploratory Tests seen as Total for 1945. L.J.Logan. Oil Wily, 25.6.45, 
118 (3), 44.—In the first 5 months of 1945 exploratory drilling in U.S.A. was 9-3% ‘ 
above the 1944 level, 1731 wells being completed. The total completions were 13% r 
above the 1944 level. The 1945 exploratory completions included 332 productive wells, C 


there having been 292 successful tests in the corresponding period of 1944. In May 
Miocene production of 112 bri./day was established at a depth of 13,505-13,520 ft. at 
Week’s Island, Iberia Parish, South Louisiana. May also provided new fields in 
Michigan, Kentucky, Illinois, Kansas, Oklahoma, and Texas. A fourth pay was found 
at East Pauls Valley. 

Tables summarize the exploratory drilling results in May and during the first five 


. months of 1945, and the summaries are compared with 1944. The May discoveries are 
listed with pertinent data. G. D. H. 


1198. Bituminous Sands of Alberta. K.A. Clark. Oil Wkly, 13.8.45, 118 (11), 46.— 
The bituminous sands of the Athabasca region cover at least 1000 sq. ml., and may have 
. @ far greater extent. Along the Athabasca River the thickness is about 200 ft. They 
consist of unconsolidated sands, silts, and clay, more or less impregnated with very 
viscous asphaltic oil. Cross-bedding and lenticularity suggest deltaic deposition. The 
silt and clay are present as partings, or mixed with the sand. When the material 
passing 200-mesh exceeds 20% the oil content is low. Sand with less than 20% of 
fines generally contains 10-17% of oil and 2~8% of water by weight. The sand grains 
are largely quartz. Lignitic material is common on the parting planes, and fossilized 
tree-trunks have been found. 
At 25° C./25° C. the sp. gr. of the oil ranges 1-005-1-025. The content of+100-pen. 
asphalt is roughly 65-80%. The lighter oils have 1-2% of the lighter hydrocarbons 
. (actually the heavy end of gasoline); the heaviest crudes have practically none. The 
sulphur content is 4-5%. Cracking of the crude is appreciable at 650° F. 
The present development techniques can utilize only the parts of the bituminous 
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sands under thin or no overburden. Coring will be necessary to ascertain the nature 
of most of the favourably situated sand. 

The sands are of Lower Cretaceous age and rest on Devonian limestone. They are 
covered by Cretaceous shales and sandstones. There is little or no evidence supporting 
the view that the oil came from the Devonian. A source in the overlying black marine 
Cretaceous shales has been suggested. McConnell assumed that the viscous oil is the 
residue of a more fluid migrant oil. However, wells at a depth of 740 ft., and 75 ml. 
southwest of McMurray showed the same viscous oil with high gas pressure. An 
in situ origin has been suggested, Hume postulating that the shoreline of the delta 
would have been a fairly close source, and the oil has certainly flowed under gravity. 

Since the oil will not flow into the wells, electric heaters and even fires at the bottom 
of the wells have been tried, with a view to distilling oil out of the sand ; high-pressure 
steam has been used in an attempt to increase the fluidity. The low heat conductivity 

of the sand is one of the factors which have prevented success being achieved in 
ways. 

The bituminous sand is capable of being made into paving material, but the process 
cannot compete with other methods. The separation of the oil by hot water has been 
investigated. In 1936 construction of the Abasand Oils, Ltd., plant began. The plant 
was ready in 1940. A fire in 1941 destroyed much of the plant, and it was rebuilt in 
1942. Up to the end of 1942 the plant had separated about 30,000 bri. of oil and pro- 
cessed this into gasoline, diluent, diesel oil, heavy fuel oil, and asphalt. The diluent 
was used in separating the oil from the sand, clay, and water. Mining of the sand was 
by light blasting and power shovel excavation. In 1943 the Federal Government took 
over the plant in connection with work rendered necessary by the war situation. 

A plant operating on the same principles was run by the International Bitumen Co. 
and produced diesel fuel and bitumen. The Alberta Government has taken over 
this plant. 

Information is given concerning leasing and development of bituminous sand areas, 
and there is.a short account of the process whereby the oil is separated and recovered 
from the sand. G. D. H. 


1199. Socony-Vacuum Starts Magdalena Valley Test. Anon. Oil Gas J., 30.6.45, 
44 (8), 84.—Three 250-brl./day wells have been completed on the Cantagallo con- 
cession. 21°-gravity oil is produced with a gas-oil ratio of about 200 cu. ft./brl., from 
an average depth of 6000 ft. 10 ml. to the southeast a deep test is to be drilled on a 
seismograph prospect. 15 ml. to the southwest of Cantagallo shallow holes are being 
drilled in the Cimitarra area for structural data, and similar drilling is to be undertaken 
on the Las Monas structure, 20 ml. east of Cantagallo. 

In the Sinu district of the Floresanto concession a test showed 50 bri./day from 
635-650 ft., before sanding up. The well is now drilling at 6240 ft. G. D. H. 


1200. Delta Amacuro, Venezuela, Field Opened by Texas. Anon. Oil Wkly, 25.6.45, 
118 (3), 71.—A flowing well has been completed northwest of Tucupito, Delta Amacuro. 
The well is bottomed in a thick sandstone at 5754 ft. G. D. H. 


1201. Another Serpentine Discovery for Cuba. Anon. Oil Gas J., 14.7.45, 44 (10), 
96.—Oil was recently discovered in serpentine near Jatibonico, about 30 km. southeast 


of Jarahueca. The Motembo field produces about 200 brl./day of high-grade naphtha 
from some 200 wells. The depths range 600-1800 ft. Over 1200 wells have been 
drilled in this field. The Jarahueca field yields 400 brl./day of 45° A.P.I. crude from 
25 wells at depths around 1500 ft. G. D. H. 


1202. First Discovery of Oil in Holland is Announced. Anon. Oil Wkly, 16.7.45, 
118 (6), 76; Oil Gas J., 14.7.45, 44 (10), 92.—In 1942 oil was discovered in northern 
Drente, southeast of Koevorden, near the German border. Three wells have been 
drilled in Dutch territory and 11 in Germany. The total yield is under 250 bri. /day. 
Oil comes from a Lower Cretaceous sandstone at an average depth of 2650 ft. The 
structures are probably of the salt-dome type. Several seismograph highs have yet 
to be tested. é G. D. H. 
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Geophysical and Geochemical Prospecting. 


1208. Present Status of Geochemical Prospecting. V.G. Gabriel. Oil Wkly, 6.8.45 
118 (10), 50.—Hassler, Laubmeyer, Sokolov, and others directed the attention of 
the American oil industry to the possibilities of geochemical exploration. Rosaire, 
‘Horovitz, and McDermott pioneered the development of soil analysis methods, while 
Pirson developed the geodynamic method. Soil analysis methods determine gaseous, 
liquid, and solid hydrocarbons, and some inorganic substances in the soil, and their 
presence or absence and concentration and distribution are employed for evaluating 
oil possibilities. Lack of detailed knowledge on oil and gas migration in the soil and on 
regional distribution cause the observations to be interpreted empirically accordi 
to experience, and even geochemists disagree on the relative significance and value of 
different substances found in soil. 
The geodynamic method measures the undisturbed rate of hydrocarbon diffusion, 
and is said to give information on the depth as well as on the presence or absence of oil, 
The tabulated results of geochemical exploration in America show that up to 1943 
very few oilfields were found by this means, but its usefulness in the extension and 
‘delineation of established and newly discovered fields was marked. G. D. H. 


1204. Let’s Look at Electrical W.B. Lewis. Oil Wkly, 13.8.45, 118 (11), 

57.—In the ground low-frequency electromagnetic waves are almost completely 

absorbed in one wave-length distance of travel, and dispersion is large. The speed of 

propagation decreases with increase in wave-length, and for wave-lengths of 10,000- 
: 20,000 feet it is of the order of 40,000-20,000 feet per second. Absorption in the 

ground is progressive, and in a wave-length’s travel the amplitude is reduced roughly 
to x$y of the original value. 

In geophysical prospecting penetration to considerable depths will be possible by 
using suitable wave-lengths, and deep and shallow effects can be distinguished by using 
different wave-lengths. Horizons with a strong resistivity contrast will be good 
reflectors. Oil and gas will provide such a contrast, and so will salt water, but it will 
be of the reverse sign. Thus when a formation contains oil in one part and brine in 
another the reflections from it will change markedly in character in passing from the 
first point to the second. Thus good direct indications of oil are possible whether the 
trap is structural or stratigraphic. 

Low frequency electromagnetic waves are sent into the ground by passing a periodic- 
ally reversed current through two grounded electrodes. The effects of this current 
are observed in terms of the potentials it creates at two suitably disposed probe 
electrodes. Observations are made at different frequencies, and at stations suitably 
placed over the area being examined. These surveys give surprisingly constant back- 
ground values over large areas, and well-defined anomalies over production. In 
reconnaissance, station spacihg may be | ml. G. D. H. 


Drilling. 


1205. Coring with Oil Aids Water-Flood Forecasts. M. Stekoll. Petrol. Engr, July 
1945, 16 (11), 85.—The problem of predicting flooding conditions from core analysis 
is discussed with illustrations taken from a particular field which is discussed in great 
detail. From the information available in this field it is apparent.that the cable-tool 
cores taken with crude oil as the coring fluid will result in core data that closely 
represent formation conditions. Also, in this field, cores taken either by the rotary 
or cable-tool methods and using water as the coring fluid will produce water-flushed 
cores. In these water-flushed cores the measured oil saturation will more closely 
approach residual oil content after flooding than the oil content before flooding. 
Similar information on a field where the stock-tank oil was 32° A.P.I. and 20 ep. 
viscosity, and the permeability averages about 20 md., will be available in the near 
future. A. H. N. 


1206. Lowering Viscosity of Clay Suspensions. V. Baranov. Symp. Visc. 
Liquids and Colloids, Acad, Sci. U.S.S.R., 1941, 1, 415-425.—Experiments were first 
carried out with bentonite ; the viscosity was determined both absolutely in capillary 
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yiscometers and relatively by efflux from a funnel. The effect of three reagentse— 
charcoal, vegetable tannin, and sulphite extract of cellulose—was examined, all with 
caustic soda. The results are presented in triangular diagrams on which are plotted 
viscosity and filtrability against concentration of water, caustic soda, and reagent. 
The use of the charcoal reagent was not very satisfactory, its general tendency being to 
cause an increase in viscosity, but promising results were obtained by employing a 
combined reagent of charcoal (with caustic soda) and sulphite extract. Such a mixed 
reagent is used in quantities up to 25% by vol. on the clay suspension. As the effect 
under consideration is essentially a change in colloidal state, and will vary with a 
change in the nature of the clay, there were carried out tests on six clays in addition to 
bentonite. These clays (analyses given) can be divided into two groups, depending on 
whether Na or Ca is the predominating cation in the absorbing complex ; the tendency 
of suspensions to increased viscosity on treatment with charcoal reagent is in direct 
rtion to such content of Na cation. It is concluded that best results in drilling 
would be obtained by the use of a combined charcoal-sulphite extract reagent. Tests 
(at 90° C) show that a clay suspension treated with such a reagent has adequate 
stability. The amount of reagent to be used, and its alkalinity, varies with the type 
of clay. Vv. B. 


1207. Modern Rotary Drilling Machinery and Practices. Part 3. W. 8. Crake. 
Oil. Gas. J., 21.7.45, 44 (11), 106.—Circulation of mud fluids in rotary drilling systems 
is studied, and charts are prepared for determining velocities, areas, pressure losses, 
etc., of flow systems using pipes. For maximum pumping economy on surface pipe- 
lines, design flow velocities of 5-6 ft./sec. are conventional. On 4}-in. drill pipe a 
circulation rate of 600 gpm: gives a velocity of 16-7 ft./sec. in the drill-pipe. This is 
high in the range of turbulent flow. While 6 ft./sec. is impractical as a drill-pipe 
velocity because of hole-drill-pipe limitations and the sizes of drill pipe involved, 
16-7/ft./sec. is too high and is expensive to power, especially on deep wells. Velocities 
of 8-11 ft./sec. work out satisfactorily. Selection of proper drill-pipe size depends 
on the pump available, the depth to be drilled, and the amount of fluid needed to 
obtain the best bit life and performance, the latter being the operator’s chief aim. 
Pipe size should be chosen so that the operator can pump the proper amount of fluid 
through the particular type of bit used, when drilling at the lower portion of the well. 
Annular velocity determines the following : (1) Rate at which cuttings are lifted to the 
surface; (2) Volume of cuttings carried by each cu. ft. of mud, and therefore the mud 
contamination ; (3) Speed with which the mud in the well can be reconditioned, or 
its weight or other characteristics changed to suit emergencies or other conditions ; 
(4) Size of cavings which can be removed from the hole and, thus, the hazard of 
sticking pipe; (5) Amount of gas entrained in a cu. ft. of return fluid, thus the blow-out 
tendency of the fluid column ; (6) Amount of “‘ bad-mud "’ contained in the well in case 
of blow-out hazard. All the mud inside the drill-pipe can be assumed to be in good 
condition. Design data are presented and discussed. A. H. N. 


1208. Modern Rotary Drilling Machinery and Practices. Part 4. W. 8. Crake. 
Oil Gas J., 28.7.45, 44 (12), 143.—Power-operated and steam slush-pumps and their 
characteristics are discussed. Pump sizes and power requirements are discussed in 
some detail and illustrated by typical examples. A. H. N. 


1209. Modern Rotary Drilling Machinery and Practices. Part 5. W. S. Crake. 
Oil Gas J., 4.8.45, 44 (13), 83.—The power requirements of a rig for hoists and mud- 
pumps and power distribution and generation on the rig are detailed. Different types 
of prime-movers and of transmission systems are discussed and — i 


1210. Tall Rig Designed for Drilling Deep Wells. K.M. Fagin. Petrol. Engr, July 
1945, 16 (11), 101.—One of the world’s largest mechanical rigs, with its gin pole towering 
204 ft. above the ground, has been especially designed by the Shell Oil Co. to facilitate 
the development of the 10,500-ft. Ellenberger limestone oil-producing formation in the 
Monahans field, 5 miles northeast of Monahans in northeast Ward County, Texas. The 
rig has been at work on the Sealy-Smith well No. 7 for nearly two months. Among the 
many innovations incorporated in the new rig, the tall derrick is the most apparent 
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departure from customary practice in West Texas. It is about 43 ft. taller than the 
regular 136-ft. derricks, and has a 37 ft. 8 in. base compared to the usual 30 ft. base, 
The 179-ft. height was obtained by adding six special sections to the bottom of the 
regular 136-ft. 800,000-Ib. dead load A.P.I. derrick. The base is larger because the 
normal taper of the regular derrick was continued. The top of the derrick is 5 ft.-6 in, 
square and is surmounted by a 14-ft. gin pole. The derrick is built on an 8-ft. heavy 


steel substructure, which rests on 3 ft. of cribbing and matting laid on the levelled sand 
at the well location. All the rig was specifically designed. The more important items 
are described. Automatic controls are fitted. In a realistic effort to provide adequate 
records of the performance of the new rig for study and analysis, the drilling crews have 
been provided with several special report forms. One of these has columns and spaces 
for recording all pertinent facts in connection with operation of mud-pumps. Another 
form has been devised for recording the necessary data on engine performance. A third 
special form has been provided to keep detailed information on anne’ rig main. 
tenance not otherwise kept on regular drilling reports. A. H.N, 


1211. Extreme Precautions Taken in Drilling Well in Downtown Los Angeles. K. B. 
Barnes. Oil Gas J., 21.7.45, 44 (11), 102.—The operation of the soundproof rig 
erected in the middle of Los Angeles City for deep well drilling is described. Two 
wells are described: one is still drilling. Regulations governing such uncommon 
operations are explained. “A. H.N, 


1212. Power-Driven Tong is New Tool for Uniform, Efficient Tubing Jobs. K. B. 
Barnes. Oil Gas J., 28.7.45, 44 (12), 146.—The power tong handles 2, 2}, and 3-in, 
tubing. While much lighter, the principle used is somewhat similar to that employed 
in a rotary table, although the rotor or ring-gear driving-table is revolved by an air 
motor of the vane-impeller type. Only about 100 p.s.i. air pressure is needed to drive 
the motor. Air consumption is of the order of 20 cu. ft./min., the exact requirement, 
of course, depending on condition of the specific job handled. In services the tongs are 
suspended by a line from the derrick or portable mast, and a back-up line is tied from 
the tong handle clevis to a derrick leg or fixed member support. Rigging up takes only 
@ minute or two, then the tong operator has little more to do than open and close a 
valve to have the machine make up or unscrew the joints entirely under its own 
power. Air supply under constant pressure regulation enters the air motor through 
-a hand-grip throttle valve. The air motor drives a vertical spindle which is equipped 
with both a high- and a low-speed gear. This, through a cluster gear, turns the two 
driver gears which revolve the rotor. 

The rotor, or ring gear, floats upon six ball-bearing mounted guide-rollers placed 
radially in the tong-case at the outside diameter of the gear. The ring gear has no 
fixed centre, and the rollers guide the ring-gear and accompanying inner anchored 
tong-jaws in a true circle. Both the tong-case and rotor have a slot or split area 
approximately 4 in. wide. When the two slots are coincided the tubing may be 
admitted or removed from the tongs at the side. Two driver-gears are used so that 
whenever the slot in the rotor is opposite one gear, er ae ae 
driving. Operation is described in detail. 


1213. Compounds of Power-Driven Slush Pumps Proves Practical. E. H. Short, Jr. 
Oil. Gas J, 4.8.45, 44 (13), 79.—The displacement rate of the piston at various crank 
angles is studied and charts are presented showing combinations for such curves. 
The necessity of surge chambers is explained. The use'of pumps in series in com- 
bination with a special air-chamber as used by Humble is studied in some detail. 
An important requisite in the series hookup of power-driven slush-pumps is that the air- 
chamber be installed as close to the low-stage pump as practical ; and also that the 
piping design be such as to offer a minimum pressure drop. Although the special 
Humble air-chamber has not been entirely satisfactory mechanically, sufficiently 
satisfactory performance has been obtained to prove that the practice of operating 
power-pumps in series is both feasible and advantageous. The greater volume of 
circulation as a result of series operation of power-pumps provides an increase in 
drilling speed and less trouble from heaving formations and stuck drill-pipe. Two 
power-pumps in series have the advantage over one large pump twice their size, of 
less pressure differential across the valves and pistons and consequently longer valve 
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and piston life. With the exception of the mechanical trouble on the air-chamber, 
the operation of the power-driven pumps in series has been satisfactory. A third 
pump was installed on the rig operating in the Willamar pool. It was connected with 
the two pumps previously used, so that any compounding arrangement could be 
effected, leaving the one pump for repairs or mud-conditioning service. A. H. N. 


4. Twinned Small Pumps Carry Mud Needs to 6500 ft. E. Sterrett. Oil Wkly, 
13.8.45, 118 (11), 52-53.—The operation of two small pumps which were operated in 
twin arrangement to supply the requirements of a 6500-ft. well are described. Details 
of the manifolding are given. A. H. N. 


1215. Depth Marks Tumble in Wartime Search for Oil. Anon. Oil Wkly, 30.7.45, 
118 (9), 59-60.—During 1944-1945 drilling period new records have been set up for 
both drilling and production depths. Various record-breaking drilling and completing 
operations are discussed. A. H. N. 


Production. 


1216. Effect of the Rotation of the Drill-Pipe on the Flushing of Wells during Drilling. 
D. Z. Lozinskii, Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 1945, 242-249.—The rate of 
rotary drilling depends on the rate of removal of detritus by the drilling mud. This 
rate of removal, as well as being influenced by the dimensions of the hole, pipe, and 
pump, is also greatly affected by the speed of rotation of the drill-pipe, a factor hitherto 
insufficiently considered and which, by imparting a helical motion to the drilling fluid, 
greatly influences both the size of the particles removed by the drilling mud and their 
total amount. 

A mathematical discussion of the problem is presented, and examples are calculated 
for various cases. Whilst exact experimental data are not available for comparison, 
the indications are that there is agreement, and that the proposed method of calculation 
is an improvement on older methods, which did not take into account the rotation of 
the drill-pipe. V. B. 


1217. Behaviour and Control of Natural Water-Drive Reservoirs. G. R. Elliott. 
Oil Wkly, 6.8.45, 118 (10), 54.—The principles governing water-drive reservoirs are 
detailed and field studies are presented. It is concluded that “‘ degree” of water 
drive is controlled by both natural conditions (reservoir gas—oil relationships, extent 
of water body, permeability) and operating conditions (functions of the withdrawal 
rate). Degree of water drive is calculated by material balance, and is also observed 
from pressure-production graphs. The method used to compare pools on the basis of 
pressure-production curves involves conversion of cumulative oil production from 
barrels to percentage of ultimate. Examples of a calculated ‘‘ water-encroachment 
factor” Ka (barrels of water influx/Ib.-month/acre-ft. of oil reservoir): Schuler 
(Reynolds), 0-0860; Turkey Creek, 0-0426; Ramsey, 0-0300; East Watchorn, 
00107; Buckner, 0-0036; Magnolia, 0-0021. After a certain pressure decline, the 
slope angle of the pressure-production curve decreases in varying degree and in some 
cases approaches zero, indicating equilibrium between reservoir withdrawal and water 
influx. The following pressure declines from original pressure correspond to pressure 
equilibrium and indicate degree of water drive in the same order indicated by “ water- 
encroachment factor”; Schuler (Reynolds), 150 Ib./sq. in.; Turkey Creek, 310; 
Ramsey, 350; East Watchorn, 385. Yearly oil-production rate (percentage of 
ultimate) which corresponds to pressure equilibrium, is 11% for Schuler (Reynolds), 
11% for Turkey Creek, 8% for Ramsey, 3-5% for East Texas. Midway is a case of 
artificially created water-drive ; in order to attain equilibrium in that reservoir it was 
recently necessary to increase water injection to a rate approaching the rate of with- 
drawal of reservoir fluid. Control is exercised by adjustment of production rate, by 
injection of produced water, by injection of outside water. With proper control, full 
advantage may be taken of the high recovery efficiency inherent in the water-drive 
mechanism, A. H. N. 
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Prevention and Treatment of Petroleum Emulsions. C. M. Blair, Jr 


Gas J., 21.7.45, 44 (11), 116. Paper presented before Illinois Society of Potobaee ~ 
Engineers.—The principles governing the formation and stability of crude oil emulsions pipel 
with water in the presence of surface active reagents are briefly outlined. Particle-size over 
distribution is shown graphically and rates of settling are calculated. The increasing Tt 
stability of emulsions with age and with contact with oxygen is discussed. To prevent shal 


emulsification, the extreme importance of preventing turbulence is stressed. Treat. 
ment of emulsions in mechanical, electrical, and chemical systems is described. 


A. H.N, 


1219. Testing Gas Production. Anon. Oil Wkly, 13.8.45, 118 (11), 54~-55.—Methods 
of determining gas-oil ratios are described. One popular method is to use an orifice 
in a simple apparatus. A section of light-weight pipe, with a threaded or bolted 
orifice flange, is constructed to the same relative specifications as a regular orifice 
meter loop, except only one pressure tap is made in the loop. In testing with this 
method the portable loop is connected to the well, separator, or stock tank and an 
orifice plate of suitable size inserted. A recording pressure meter is then connected to 
the pressure tap on the upstream side of the plate. The meter should record 
pressure in inches of water. 

The same formula is used for calculating volumes with this method as for a regular 
orifice meter, since the same data are obtained. The downstream pressure is atmos. 
pheric, since the downstream end of the loop is open to the atmosphere. The upstream 
pressure is recorded by the pressure meter in inches of water. This is the differential 
pressure also, the downstream being atmospheric. This method of testing wells is 
very accurate, comparable to the orifice meter and its closed loop, and is becoming 


popular where gas to be tested is wasted. The meter and loop are relatively — 
units and simple to use. A. H. 


Oilfield Development. 


1220. Mercedes Pushes Drilling Programme in Venezuela. Anon. Oil Gas J., 30.6.45, 
44(8), 84.—The Mercedes Company has developed oil along a7-ml. belt. An accelerated 
drilling programme is in prospect, and 14 more wells are expected to be completed by 
early 1946. No. 7 was completed for 370 bri./day. No. 8 on a separate structure, 
3 ml. southwest, gives 3,000,000 cu. ft. of gas/day from one sand and 99 bri. of oil from 
a deeper sand in a dual completion. Down-flank from No. 8 No. 9 gives 774 bri. of 
oil and 1,500,000 cu. ft. of gas/day. G. D. H. 


1221. Eastern Venezuela Fields Show Big Gain. Anon. Oil Gas J., 21.7.45, 44 (11), 
98.—During 1944 Eastern Venezuela produced 73,839,443 brl. of oil, and Western 
Venezuela 183,206,225 brl. The corresponding 1943 figures were 34,515,854 brl. and 
144,873,770 brl., respectively. Oficina produced 14,563,935 bri. in 1944, and Quire- 
quire, Jusepin, and Santa Barbara produced more than 11,000,000 brl. each. Lagunillas 
gave 79,655,868 brl., Tia Juana 40,962,128 brl. and Cabimas 28,514,086 bri. 


G. D. H. 


1222. Increase for Peruvian Production in Prospect. Anon. Oil Gas J., 14.7.45, 44 
(10), 92.—During 1944 International Petroleum Co., Ltd., deepened 77 wells, thereby 
developing new production potential about twice that of 1943. Wildcats added 
materially to the reserves. In 1944 the company produced 11,763,083 bri. — 
G.D.H 


with 12,055,908 brl. in 1943. 


1993. Operations Recently Resumed in Kuwait Following Total Shutdown Caused, 
by War. C. 0. Willson. Oil Gas J., 18.8.45, 44 (15), 96.—After geological and geo- 
physical work a dry deep test was drilled at Bahrah in Kuwait. In 1938 a successful 
well was completed 30 ml. south of the town of Kuwait. Production was obtained in 
Upper Cretaceous sands at 3692 ft.; 32-5° A.P.I. oil was produced. Eight additional 
wells were drilled in an area of 5 sq. ‘ml. Their average depth was 4750 ft., oil coming 
from 1000 ft. of sandstone and shale. Reserves are estimated at 9000 million bri. 
Preparations are now under way for resuming operations stopped by the war. 
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1924. Kuwait to Begin Production Soon. D. L. Carroll. Oil Wkly, 9.7.45, 118 (5), 
34.—The wells of the Burgan field of Kuwait are to be reconditioned, and separators, a 
pipeline, storage and loading facilities are to be installed. The field could produce 
over 75,000 brl./day. 33-gravity sour crude is obtained. 

There are four pays in the producing section of sandstones in the Lower Cretaceous 
shales. They may be equivalent to the producing section at Bahrein. Open-hole 
tests with a l-in. choke gave 9000-10,000 bri./day in the first two wells. Nine wells 
have proved at least 18,000 acres. The field is likely to be extended to the north, for 
geophysical work indicates northerly elongation of the dome. All but one of the wells 
were plugged with concrete because of the war. G. D. H. 


1205. Weekly Well Completion Record. Anon. Oil Gas J., 23.6.45, 44 (7), 147; 
90.6.45, 44 (8), 141; 7.7.45, 44 (9), 137; 14.7.45, 44 (10), 151; 21.7.45, 44 (11), 167; 
98.7.45, 44 (12), 171; 4.8.45, 44 (13), 121; 11.8.45, 44 (14), 139; 18.8.45, 44 (15), 173; 
95.8.45, 44 (16), 157; 1.9.45, 44 (17), 105. 


All wells. 
Week ended. 

16.6.45 ‘ é 302 61 586 8 100 
23.6.45 282 57 534 6 85 
30.6.45 289 51 558 7 

7.7.45 ‘ - 287 67 552 12 
14.7.45 315 69 591 5 
21.7.45 = a 294 55 533 8 
28.7.45 . ‘ 315 50 596 15 

4.8.45 276 75 589 6 
11.8.45 326 42 578 6 
18.8.45 a ‘ 267 48 514 4 
25.8.45 282 47 509 14 


districts. 
G. D. H. 


1226. Summary of June Completions. Anon. Oil Gas J., 21.7.45, 44 (11), 182.— 
During the five weeks ended 30th June, 1945, U.S.A. had 2588 completions, 1350 giving 
oil and 261 giving gas. The completion results are summarized by States and districts, 
with the footage totals and numbers of wells in different depth ranges. G. D. H. 


REFINERY OPERATIONS. 
Refineries and Refinery Auxiliary Plants. 


1227. Welding Corrosion-Resistant Alloys to Protect Process Equipment, and Technique 
of Lining Pressure Vessels. J. A. Gallagher. Refiner, April 1945, 24 (4), 146-543. 
Paper presented before Chicago Section of The American Welding Society.—Describes 
different practices that have been used for installing liners for corrosion protection in 
process vessels. The discussion deals with application and welding of one group of 
acid- and corrosion-resistant alloys, but the mechanics involved in the installation are 
of universal application for other metals used for such purposes ; differences are only 
in some details of welding technique. A. H. N. 


Distillation. 


1228. Calculation of Plate Columns for Binary Distillation by the Ponchon Method. 
R. R. White. Refiner, Aug. 1945, 24 (8), 299-302.—The theory of the Ponchon 
method for computing plate columns is presented. The concept of addition and differ- 
ence points eleminates the necessity for involved algebraic manipulation regardless of 


Oi 
'roleum 
ulsions 
cle-size | 
easing 
revent 
Treat. | 
»thods | 
bolted | 
Orifice 
h this | 
nd an | 
ted to 
a 1, 
‘gular | 
tmos- 
‘ream | 
ential | 
‘lls is | 
= 
-heap 
N. 
6.45, be 
by completion results week by week by 8t 
ture, The tables summarize | 
from 
1. of 
(11), 
tern | 
and 
lire- | 
illas 
i. 
44 | 
eby 7 
ded | 
ed, 
ful 
| 
nal 
‘ 


368.4, ABSTRACTS. 


the complexity of the operation under consideration. Application of the theory to 


specific example problems include simple columns, multiple feeds, multiple products, - 
entrainment, plate efficiency, open-steam and side-stream-recirculation. The first there 
section of this paper deals with the fundamental theory and its application to the calou. 

lation of simple columns. The second section, to appear later, will deal with special 1238 
applications, e.g., open steam, multiple feed and multiple product columns. Liqu 
A. H.N, year 
Metering and Control. 

18 

1229. Calculation of Orifice Meter Coefficients for Natural Gas. G. H. Forster, Jr, BB line 
Refiner, Aug. 1945, 24 (8), 312-313.—The evaluation and use of coefficients of dis. whe 
charge for orifices used to meter natural gas are described. Typical examples illustrate the 
the procedures of using certain charts. A. H.N. es 

a 

Safety Precautions. 

1230. Safe Practices in Natural Gasoline Plants. D. Attaway. Refiner, Aug. 1945, ty} 
24 (8), 287-292.—Safety precautions and practices adopted in natural gasoline plants ath 
are described and safety principles are explained. In general, good operation, as well a 
as basic accident prevention, can be secured from seven factors, as follows: (1) pa 
Proper design and layout of equipment ; (2) Selection of men physically and mentally tw 
fit for the job ; (3) Provide proper mechanical guarding and maintenance of equipment ; atl 
(4) Develop safe practices for the different jobs; (5) Instruct workers in correct de 

methods ; (6) Supervise closely to insure safe working procedure; (7) Provide and use 

suitable protective equipment. Every plant should have one man devote a considerable sh 
part of his time to safety. A. H.N. a 
ef 

PRopvcts. 

Chemistry and Physics. - 

1231. Viscosity of Liquid Mixtures. G. P. Luchinskii. Symp. Visc. Liquids and f 
Colloids, Acad. Sci. U.S.S.R., 1941, 1, 41-45.—Previous work on the calculation of the a 
viscosity of liquid-mixtures is briefly reviewed. Such mixtures can be considered ¢ 
as ‘‘ ideal” and “‘ non-ideal,” the former being mixtures in which neither change in t 


volume nor molecular association occur on mixing. In the case of ideal mixtures the 
viscosity can be expressed by means of additive constants denoting the free volume 
of the liquids. This leads, for a binary system, to the equation : 


a(v, — w,)n, + — 
a(v, — w,) + b(vg — wg) 


where v,, w,, and n, are respectively the specific volume, limiting volume, and viscosity 
of components A (or B, as denoted by the suffix) whilst a and b are the respective weight 
proportions of components A and B. This expression was experimentally verified for 
the mixtures benzene-toluene, chloroform—benzene, and carbon disulphide-toluene 
yielding good agreement (maximum divergence about 1%). The relationship between 
viscosity and free volume is further developed to yield a formula for the viscosity of an 
non-ideal mixture. The formula deduced is verified for the case of a mixture of sul- 
phuryl chloride and phosphorus oxychloride. V. B. 


1232. Investigation of Anomalous Viscosity (Structure-Mechanical Properties) of 
Lubricants at Low Temperatures. P. A. Rebinder, N. A. Boguslavskaya, and V..B. 
Mokievskii. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1944, 2, 173-177.— 
Values of viscosity, measured at low temperatures, are difficult of interpretation ; 
similarly pour point, owing to its empirical nature, is of little value as a characteristic. 
The yield value (@) can, however, be considered to be truly characteristic of an oil. It is 
shown that yield value is independent of diameter and length of the capillary tube. 
Studies were made of the effect of various additives (in amounts up to 3%) on a “ model” 
oil made by dissolving pure paraffin wax in a highly refined medicinal oil. Among the 
additives examined paraflow had the least effect in diminishing 0, the stearates of 
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alent metals (e.g., Al, Th, Mn) had a marked action, as did also tetracetyl 
ammonium iodide. In many cases excess additive caused a rise in the value of @, 


al there being an optimum concentration for the lowest value. V.BS | 
Special 1983. Viscosity of the Higher Fatty Acids and of Fats. G. B. Ravich. Symp. Vise. 
Liquids and Colloids, Acad. Sci. U.S.S.R., 1941, 1, 427-440.—It is only within recent ~ 
N, that viscosity has been recognized as an important characteristic of fatty acids 
and oils. Viscosity measurements (Ubbelohde capillary) are recorded on four pure 
(,, acids, linolenic, linolic, oleic, and stearic. From the results it is seen that an almost 
or, Jr linear relationship exists between viscosity and iodine value. An expression is deduced 
of dis, whereby the viscosity, at any temperature, of the C,, fatty acids can be calculated from 
strate the iodine value, using the values given for the six constants in the equation. Experi- 
N. mental results on the viscosities at various temperatures of fatty acids, glycerides, and 
a hydrogenated oil, when plotted on co-ordinates of log-viscosity and reciprocal of 
temperature, show that the viscosity /temperature relationships of such substances is, , 
as in the case of mineral oils, adequately denoted by an expression of the exponential 
1945, type. The information yielded by viscosity determination as to physical properties 
slants is discussed, particularly in connection with the data obtained from other measure- 
ments such as heat of fusion, dipole moment and X-ray exaypination. Data are given 


on viscosities in the range 0—90° C. for sunflower seed, linseed and cottonseed oils and 
twoblubbers. The progressive determination of viscosity of an oil during the hydrogen- 
ation process confirms the conclusions regarding the connection between viscosity and 
degree of unsaturation. 


rps An examination of anomalous (structure) viscosity in fats and hydrogenated oils 
rable shows that this occurs to a considerable extent in the latter at temperatures near the 
N. melting point. 
Irradiation of castor oil with ultra-short waves is briefly examined with regard to the 
effect on structure viscosity and viscosity /temperature coefficient. V. B. 
1234. Heat Content of Petroleum Fractions. D.N. Hanson and C.0O. Hurd. Refiner, 
April 1945, 24 (4), 127-128.—A chart is presented showing the heat contents in 
B.t.u./Ib. for temperatures from 0° to 1200° F., for liquid and vaporized petroleum 
and fractions. This chart involves °A.P.I. (10-80), U.O.P. characterization factor (10-12), 
the and pressure (0-1000 psi) as parameters in a manner such that consistency with the 
ered correlations of Watson is obtained. Knowledge of the pseudocritical properties for 
Po the determination of high-pressure vapour heat contents is not required. A. H.N. 
t 
ime 1235. Determination of Molecular-Weight Distribution in High Polymers by Means of 
Solubility Limits. D. R. Morey and J. W. Tamblyn. J. Appl. Phys., July 1945, 
16 (7), 419-424.—By means of polymer fractions of known molecular weight, dissolved 
in solutions of known compositions, it is possible to determine the solubility law which 
relates the point of solution saturation to the molecular weight and concentration of the 
sity dissolved polymer. Having established such a calibration, it is possible to determine 
ght the molecular-weight distribution in a heterogeneous sample of the polymer by suitable ’ 
for qperation on a curve relating the mass of polymer precipitated to the amount of 
ene precipitant added to the solution. Optical means, making use of scattering from the 
pen precipitate, are used to obtain this latter curve. The method is applied to cellulose 
an acetate butyrate, and is shown to give results in agreement with gravimetrically 
ul. obtained distribution curves. 3 A. H.N. 
1236. Enthalpy-Composition Diagram for the System Ethanol-Water. D. A. Smith, 
of J. Kuong, G. G. Brown and R. R. White. Refiner, Aug. 1945, 24 (8), 296-298.—The 
B. enthalpy-composition data for the system ethanol—water at 1 atm. pressure is presented 
sa in two charts (opposite and succeeding pages) showing liquid isotherms, vapour 
n; isotherms, the saturated liquid line, the saturated vapour line, and equilibrium tie 
is 
re. 1237. Application of Unit to and Other Vaporization Pro- 
ig cesses. Part 15. R. L. Huntington. Refiner, April 1945, 24 (4), 143-145.—In this 
he part the transportation and storage of crude oil and natural gasoline blends are dis- 
of cussed. Weathering is also studied. A. H. N. 
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1238. Kinetics of Package Life. C.R.Oswin. J. Soc. Chem. Ind., 1945, 64, 67-70, 
The rate of change of the moisture content of goods packed in moisture-vapour. 
resistant wrappings may be expressed without serious error by the equation 7. 
69-3Ryu/p, where T is the time in days-required for the moisture content of packed 
materials to change from the initial value to a valug which is the mean of the initia) 
and equilibrium values, R is the package resistance (the mbs. aqueous vapour pressure 
gradient required to change the moisture content by 1% of the dry weight of the contents 
in one day), » is a constant characteristic of the material (values are given for ten 
materials), and p is the aqueous vapour pressure in mbs. at the storage temperature, 
Measurements show that this equation incorporates a safety factor of about 10 at 
20° C., or 2-5 at 35° C., when R is based on laboratory measurements made at 40° C. 


C. F. M, 


Analysis and Testing. 


1239. Mass Spectrometric Analysis of Hydrocarbon and Gas Mixtures. A. K. Brewer 
and V. H. Dibeler. J. Res. Bur. Stan. Wash., Aug. 1945, 85 (2), 125.—The basic 
principles underlying the mass spectrometric analysis of hydrocarbons and gas mixtures 
are outlined and the method of calculating the composition from the mass-abundance 
records described. Representative analyses are given of butadiene fractions, oil. 
flame fumes, helium mixtures, natural gas, etc. The method is applicable to all 
materials having a vapour pressure exceeding 1 mm. Stereoisomers are the most 
difficult to separate, and in hydrocarbon mixtures containing cis- and trans-butene 
2 @ separation of better than 2% cannot be expected. Duplicate determinations in 
general check to within a few tenths to a few thousandths of 1%. Cc. L. G. 


1240. New Methods for the Technical Analysis of Natural Combustible Gases. IL. 
Direct Calorimetry. G. F. Knorre, Bull. Acad. Sci. U.R.S.S., Cl. Sci. Tech., 1945, 
185-189.—A description of simple calorimetric technique suitable for gases of a wide 
range of calorific value. For gases of low calorific value it is desirable to fill them into 
the bomb at pressures in excess of atmospheric, in order to obtain a sufficient tempera- 
ture rise on ignition. A simple means of compressing such gases for this purpose, 
by utilising, through a liquid seal, the cylinder pressure of oxygen is described. V. B. 


1241. Peroxide Values of Motor Spirits. J. Risbey and H. B. Nisbet. Analyst, 1945, 
70, 50-51.—Three methods have given widely differing results on same sample (c.g., 
62, 84 and 332 mgm. oxygen/litre). Values obtained using two of the methods 
increased with time of standing before titration, but the third method showed no 


significant increase. Figures are quoted which demonstrate inhibiting effect of 
catechol. C. F. M. 


1242. X-Ray Diffraction. Part1. F.G. Firth. Refiner, April 1945, 24 (4), 154-160. 
—Basic principles of diffraction analysis for the space coordinates of particles in certain 
relative dispositions from each other are discussed on the basis of Laue’s and Braggs’ 
laws. X-ray spectrometry are described and a typical diffraction pattern is repro- 
duced and studied. A. H.N. 


1243. Determination of Phosphorous in Lubricating Oils. K. R. Fitzsimmons and 
L. Lykken. Refiner, Aug. 1945, 24 (8), 307-311.—A method is described for the 
determination of pentavalent phosphorous in new and used lubricating oils containing 
less than 0-5% phosphorus, without interference from lead, iron, copper, aluminium, 
tin, zinc, cadmium, barium, silicon, magnesium, calcium, sulphur, or chlorine. In the 
range from 0-001 to 0-1% phosphorus the method is accurate and reproducible to 
0-001%. The procedure is also applicable, with less precision and accuracy, to the 
determination of the phosphorus content of lubricating-oil additives, except volatile 
derivatives of phosphine or phosphorus acid. The method, in brief, is: The sample, 
mixed with sufficient oil to give a mixture whose phosphorus content is below 0-1%, 
is mixed with sodium peroxide and zinc oxide. The mixture is heated to 100° C., 
benzene added, and the resulting mixture allowed to burn. After removal of the 
residual carbon by ignition, the residue is dissolved in acid, the phosphorus precipitated 
as the ammonium molybdiphosphate, and the precipitate titrated alkalimetrically. 
A. H. N. 
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1944. Identification of Raw and Vulcanized Rubber-like Polymers. I. “ Reaction 
” in a mixture of Nitric and Sulphuric Acids. L. F.C. Parker. J. Soc. Chem. 
Ind., 1944, 68, 378-379.—The time taken for the start of disintegration of natural and 
certain synthetic rubbers in a mixture of nitric and sulphuric acids has been used as an 
aid in the identification of an unknown rubber. With Perbunan, Buna §, and Butyl 
types of rubber this test seems sufficient to establish identity, but other types, including 
chloroprenes, thioplasts and natural rubber, require additional data. Indication is 
also given of ratios of quantities in binary mixtures of known “ rubbers.” “ms 


1945. Identification of Raw and Vulcanized Rubber-like Polymers. I. Determination 
of Swelling Ratios. L.F.C. Parker. J. Soc. Chem. Ind., 1945, 64,65-67.—The ratios 
of the swelling of vulcanized rubber-like polymers in benzene, light petroleum (b.p 
40-60°), and aniline, at 25° C., have been found to be different for different polymers, 
but to be within a well-defined narrow range for each polymer, the ratios being sub- 
stantially independent of the state of vulcanization and the nature and amount of the 


fillers. Hence the ratios for an unknown sample may be utilized in its identification. 
C. F. M. 


1246. A Calorimetric Method for Determination of cycloPentadiene. R. Sefton. 
J. Soc. Chem. Ind., 1945, 64, 104-106.—This method, based on the heat of reaction of 
cyclopentadiene with maleic anhydride, is suitable for concentrations up to 1% v/v in 
benzene and other aromatic solvents. It is not specific to cyclopentadiene, and may 
be affected by certain other conjugated diolefines. The method has also been applied 


to benzole fore-runnings, fractions from cracked gasoline and coke-oven gas. 
Cc. F. M. 


1247. Thermobarometer. E. Berl, W. G. Berl, and G. A. Sterbutzel. Refiner, Aug. 
1945, 24 (8), 305-306.—Reprinted from Ind. Eng. Chem. Anal. Ed., 17 (3), 166.—The 
construction and operation of a thermobarometer for calculating weight percentages of 
constituents of a gas mixture are described in detail. A nomograph is included for use 
with the equations given. A. H.N. 


1248. Advances in Use of Laboratory Fractionating Columns. F. Hilberath. Refiner, 
Aug. 1945, 24 (8), 314-318. Translated from Oel u. Kohle, by E. J. Barth.—The theory 


of fractionation is briefly discussed and it is shown that for binary mixtures as the 
difference between boiling points gets smaller, the number of theoretical plates necessary 
to separate them gets larger, as follows : 

Temperature difference, °C. Theoretical plates. 


1-5 100 
3 55 
: 5 30 
7 20 
Several types of efficient columns for laboratory distillation on macro- and micro- 
scale are described and discussed. A. H.N. 


1249. New Viscometers for Petroleum Products. M. P. Volarovich, Symp. Vise. 
Liquids and Colloids, Acad. Sci. U.S.S.R., 1944, 2, 192-213.—A review of the various 
types of instruments that are available. The paper is divided into a description of 
capillary (both vertical and horizontal), rotary and falling-sphere instruments, together 
with sections on micro-viscometers and instruments of miscellaneous types. Empirical 
viscometers (such as the Engler and Redwood) are briefly discussed and considered to 
be of very limited scope. It is concluded that the capillary design is the most reliable 
and that new types of instruments should be viewed with care, and approved only if 
they are theoretically sound and can express viscosity in absolute units. The biblio- 
graphy comprises 145 references (up to 1941). V.B. 


Gas. 


1250. of Natural Gas with Diethylene Glycol. G. F. Russell. Refiner, 
April 1945, 24 (4), 139-142.—The principles of dehydration of natural gas by means of 
absorption in liquids are outlined. Graphs are presented for design work involving 
the use of diethylene glycol. Typical examples are worked out in full. A. H.N, 
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1251. Russia Expanding Gas Production for Industrial Uses. R. A. Davies. World 
Petr., July 1945, 16 (7). 56. —Natural gas has been produced in the area for 
many years, but only in recent years has it received attention in Central Russia, [py 
1942 a gas-line was laid from Yelshanka to supply Saratov, and since the Yelshanka 
reserves were limited, drilling was begun nearby at Kurdyum, accumulations estimated 
at 100,000,000,000 cu. m. being found. A further pipe-line from Saratov to Moscow 
is being built. This will work at 50 atm. 

A 450-ml. pipe-line is being built to convey gas from the Dashawa fields to Kiey, 
Later a line to Kharkov may be laid. - 

Extensive gas deposits have been located in the Pechora River Basin, the western 
Urals, the Middle and Lower Volga districts, Kalmyk Steppes, Northern Caucasus, 
Daghestan, Kuban, and the Crimea, and it is intended to make these available for use 
as soon as possible. 

The fields supplying Saratov produce from multiple horizons, the deepest of which is 
at 2600 ft. Some of the wells give oil. Salt is being recovered from the brine 
produced. G. D. H. 


Engine Fuels. 


1252. Fuels for High-Speed Diesel Engines. V.A.Kalichevsky. Refiner, April 1945, 
24 (4), 129-134.—A general discussion is made of the types of fuel required by high., 
medium-, and low-speed diesel engines and of the correlation of certain physico. 
chemical tests—e.g., diesel index, cetane index, etc., and engine performance. ‘The use 
of additives to improve combustion characteristics by reducing delay, or starting 
conditions or both is discussed, but found lacking justifications in view of the high cost 
of the additives used, compared with the relatively cheap diesel fuel. The variability of 
the effect of additives with temperature is illustrated. Other fuel characteristics and 
fuel economy are studied. A. H.N. 


Gas and Fuel Oil. 

Laboratory is Essential in Blending Residual Fuel Oil. F.L.Smith. Re/iner, 

April 1945, 24 (4), 135-138.—The properties which are of significance in the use of fuel 
oils are discussed—e.g., pour point, sulphur content, etc. The Naval Boiler and 
Turbine Laboratory Heater test is described in detail. In this the oil is passed over a 


heated rod, and the deposits and their behaviour are studied and taken as indicative 
of the quality of oil in operation. A. H. N. 


Lubricants. 


1254. Oiliness and Dipole Moment of Lubricants. E.H.Kadmer. Refiner, Aug. 1945, 
24 (8), 321-324. Translated from Oel u. Kohle, by E. J. Barth.—Dipole nature, 
dipole moments, and the divergence DK — n* as a deviation of Maxwell’s formula 
have been described and the basis of such discussions have been reviewed. With this 
as basis it has been shown that for several series of pure hydrocarbons the presence of a 
side-chain methyl group attached to aromatic rings gives rise to electrical asymmetry, 
and therefore polarity. The determination and proof of a permanent dipole moment 
in the case of complicated mixtures of hydrocarbons, such as are found in the light oils 
and lubricants, are not of great practical significance. Such determinations yield values 
. which represent only a cross-section or average values found for-polar material more or 
less in dilution in the non-polar portion of the lubricant. It was therefore proposed to 
investigate the presence of polar material after first separating it from non-polar or 
diluent material by means of procedures involving the use of solvents or by selective 
adsorption. Dipole moments were then also determined on the’ extracted material 
thus obtained. It was shown which of these types of concentrated materials give 
permanent dipole moments and what the nature of such material might be, especially 
as regards any relationships as to oiliness, etc. The presence of permanent dipole 
moments in lubricating oils should in no case be used as a measure of their value, 
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as oiliness agents or in predicting their valué for practical purposes. Well-known 
substances, such as rosin oil and materials, found in the extracts from solvent extrac- 
tion of heavy oils, and which contain oxygen, sulphur and resinous hydrocarbons, do 
not reduce friction and yet have been found to be polar in nature. A. H. N. 


1255. Viscosity as a Technical Characteristic of Lubricating Oils in the Conditions of their 
Utilization in Internal Combustion Engines. E.G. Semenido, Symp. Vise. Liquids 
and Colloids, Acad. Sci. U.S.S.R., 1944, 2, 217-221.—The state of the oil in I.C. 
engines changes within a few minutes of its being put into use. The oil becomes a 
heterogeneous mixture containing suspended carbonaceous materials. The influence 
of these is to raise the viscosity as their concentration rises ; this is in opposition to the 
yiscosity-lowering effect of fuel dilution. Under normal operating conditions this 
results in an increase in the viscosity of aircraft oils (dilution 1%), a slight decrease in 
the viscosity of automobile oils (dilution 7%), and a marked drop in the viscosity of 
tractor oils (dilution up to 50%). Doubt is cast on the conventional view that sus- 

carbonaceous particles in the oil cause high mechanical wear. 85-90% of the 
particles suspended in oil have diameters of 0-0008-0-0015 mm., and wear experiments 
carried out in a Timken tester showed more favourable results for a used (100 hr.) 
aircraft oil than for the corresponding fresh oil or for the used oil after filtration. 
The operating conditions of oils for I.C. engines are governed more by rules applicable 
to suspensions than to homogeneous liquids. Vv. B. 


1256. Viscosity of Mineral Oils. N. I. Chernozhukov, Symp. Visc. Liquids and 
Colloids, Acad, Sci. U.S.S.R., 1944, 2, 120-127.—The viscosity characteristics of various 
types of hydrocarbons are reviewed. The subject is discussed from the standpoint 
of the production of I.C, engine oils suitable for low-temperature operation. Oils cease 
to be pumpable when the viscosity attains 8000° E. Examination of the effect of the 
addition of 1% paraflow to both distillate and residual oils shows that the effect is 
most marked on the former, particularly when they are of medium viscosity (1-5-2-2° E. 
at 100°C.) Results are given showing the action of 5% of “ P. 5” a “ universal” 
additive (not further specified), which has both pour-lowering and V.I.-increasing 
properties. This proved more effective than paraflow in improving the flow, at low 
temperatures, of medium viscosity oils. It is concluded that the best results, in the 
production of motor oils suitable for low temperatures, are obtained by using low 
viscosity distillates from paraffin base crudes, which have been solvent refined and 
dewaxed and to which there is added a “ universal ’’ additive to increase the viscosity, 
improve the V.I. and lower the pour. V. B. 


1257. Viscosity of Lubricating Oils at Low Temperatures. L.G. Zherdeva, Z. Vozzins- 
kaya, and O. Fedoseeva. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 
1944, 2, 128-140.—Viscosity measurements were carried out in a capillary-type 
viscometer (under a pressure of 20 mm. Hg) down to —35° C. Comparisons were made 
between lubes. derived from various U.S.S.R. crudes (Surakhani, Grozni, Iskin, 
Karachukhuri) and synthetic lubricating oils (no indication is given as to the source 
or mode of preparation of these latter). The flow characteristics, at low temperatures, 
of the synthetic oils are much superior to those of the natural ones. Thus, for samples 
of natural and synthetic lubes having almost the same viscosity at 100° C., and V.L., 
the viscosity at temperatures below 0° C. (but above the setting point of either oil) is 
considerably less in the case of the synthetic oil. That this is not due solely to the 
presence of wax is shown by the addition of 1% of paraffin to a synthetic oil. The 
resultant mixture has a cloud point of 8° C., as against —20° C. for a natural oil of the 
same viscosity, V I. and setting point, yet, despite this, its viscosity at low temperatures 
(below 0° C.) is considerably less than that of the natural oil. 

Examination of data shows that an increase of 10—12 units in the V.I. for a synthetic 
oil has the result of halving its viscosity at —30°C. Synthetic oils show a linear 
relationship between the logarithm of the viscosity and the temperature within the 
temperature range 0 to —35°C.; in the case of natural oils this relationship loses its 
linear character at about —15°C. The addition of 2% of paraffin to a synthetic oil 
causes @ break at about this temperature. 

In the case of synthetic oils of differing types, of two oils with the same V.I. and 
viscosity at 100°C. that containing aromatic rings has the greater viscosity at negative 
temperatures It is thus shown that, for oils of different origin, the V.I., even if 
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coupled with the setting point, givés no indication of the viscosity /temperature 
relationships below about 0° C., and that the chemical nature of the oil components jg 
the factor determining low temperature flow. The results are presented in tables 
and graphs. V. 


1258. Effect of Additives on the Viscosity-temperature Relationships of Lubricating Oils 
at Low Temperatures. K. S.‘Ramaiya. Symp. Vise. Liquids and Colloids, Acad. 
Sci. U.S.S.R., 1944, 22, 178-191.—The viscosity of oils at low temperatures can be 
considered as being divisible into Newtonian and thixotropic components. This can 
be expressed by 


where 7, = apparent viscosity, 7 = residual (true) viscosity, f= yield value and 
«= rate of sheer. The effect of pour-depressing additives (aluminium stearate, 
“ paraflow,” “‘ santopour”’) on the thixotropic and true viscosity of lubricating oils 
was examined. A comparison of the rates of flow against pressure for a solvent 
refined motor oil (setting point 2° C.), under conditions of streamline flow, shows the 
beginning of thixotropy effects at 40°C. The effect of the addition of 0-5% of the 
above-mentioned pour-depressants is to raise the fluidity at low temperatures, without 
affecting the true residual viscosity. If», is plotted against 1/S (S = rate of shear) a 
straight line is obtained cutting the 7, axis above the zero by an amount denoting the 
true residual viscosity. The results obtained show “ santopour ’’ to have a much more 
effective action than “ paraflow.” An examination of the temperature coefficient of 


the yield value shows a linear relationship between log AP, and z thus both » and f 


have temperature coefficients that can be expressed by exponential equations. 

The effect of the addition of 1% of paraffin on oil fluidity was also examined ; below 
a certain critical temperature such an addition exerts an unfavourable effect on the 
index of the residual viscosity of the oil. 

It is suggested that the anomalous low-temperature viscosity of mineral oils is to be 
attributed to association occurring under these conditions. Thixotropy in oils is 
caused by a structure which is much finer-grained than the crystalline structure which 
can be observed microscopically. Pour-depressants have the effect of diminishing 
thixotropic forces thus caused, thereby facilitating the flow of oil, lowering the turning 
moment necessary at low temperatures, and so aiding engine starting. ne ® 


1259. Motor Oil Recovery. Anon. Chem. Tr. J., 31.8.45, 117, 236.—An article by 
A. W. Lamer in Ocl und Kohle for Nov. 1942, describes a case of spontaneous eom- 
bustion in the regeneration of motor oil (15° E. at 50° C.) during filtration after treat- 
ment with bleaching earth. The oil was being filtered at 145° C., the pump pressure 
at the end of the filtration being 6 atm. During the blowing dry of the press with air 
at 3 atm., a fire started, which was attributed to spontaneous combustion of the fine 
carbon particles on the filter cloth. To reduce the danger, filtration at + 120° C. and 
blowing at under 3 atm. was recommended. A subsequent article by A. Kufferath 
(Oel und Kohle, Dec. 1942) pointed out that this would make the filtration too lengthy, 
and ascribed the trouble to microscopic metal particles. The use of CO, for blowing 
was recommended as an alternative to air. 


C. L. G. 


Bitumen, Asphalt and Tar. 


1260. Investigation of Viscosity of Bitumens. N.N.Korotkevich, Symp. Visc. Liquids 
and Colloids, Acad. Sci. U.S.S.R., 1941, 1, 457-462.—Experiments were performed with 
two petroleum bitumens and one naturally occurring material. The usual character- 
istics of these materials are given, the penetrations (25° C.) were in the range 43-369. 
Viscosity was measured in a Volarovich rotating cylinder viscometer, electrically 


heated with an accuracy of +1-5°C. The viscometer was calibrated with castor oil 
at 20°C. 
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Determinations of viscosity were made in the temperature interval 40-100° C., 

yielding values from 21,210 to 25 poises. The materials examined, particularly the 

leum bitumens, had very steep viscosity-temperature curves. At the lower 

temperatures there is a departure from linear relationship between the loading on the 

cylinder and its speed of rotation, thus indicating that anomalous viscosity effects are 
occurring in this region. VB. 


Derived Petroleum Chemicals. 


1961. Creslyic Acids from Petroleum. Anon. Chem. Tr. J., 24.8.45, 117, 209.—A 
review is given of the properties and applications of a range of cresylic acids from 
petroleum marketed in the U.S. These are obtained by close fractionation of the crude 
roduct formed during cracking operations. Tar acid contents are 98-99% and phenol 
coefficients 4-20%. Some of the grades are suitable for the production of phenolic resin 
moulding compositions, laminates, surface coatings, and adhesives, but for low- 
temperature setting glues the addition of small quantities of individual compounds, 
such as resorcin, metacresol, or 1 : 3 : 5-xylenol, appears to be necessary. Petroleum 
eresylic acids are also used as froth flotation agents and in disinfectants where they can 
coal-tar cresylic acids. A new use is in metal degreasing and cleansing, either 
alone or incorporated into soaps or sulphonated oils. They have also been used in the 
solvent refining of petroleum and in cattle or sheep dips. Cc. L. G. 


m Coal, Shale and Peat. 


1262. Mineral Resources of the Lothians. A. G. MacGregor. H.M. Geological 
Survey, Wartime Pamphlet No. 45.—In the Lothians the oil industry began in 
1851 when the famous Boghead Coal, or Torbanite, was subjected to destructive 
distillation. The restricted occurrence of this in Coal Measures near Armadale was 
worked out by the early ’sixties, but by a coincidence other bituminous material was 
found in the Oil-Shale Group of the Calciferous Sandstone Series (lowest division of the 
Scottish Carboniferous). Recently 10 pits or mines have been working at Dalmeny 
(1), Uphall (2), Winchburgh (3), and West Calder (4). Formerly the main products 
were lubricating oils, paraffin wax, and sulphate of ammonia, but of late motor spirit, 
solvent naphthas, diesel oil, burning oil, and paraffin wax have been produced. 

Early borings for oil in 1919-21 were put down near West Calder and at D’Arcy. 
The former gave traces of oil and gas, but the latter at 724 ft. yielded 300,000 cu. ft. of 
gas (methane and ethane) per day, which was sealed off, and at 1810 ft. a small amount 
of good quality oil (7 tons during 2 months trial). Between 1937 and 1940 over half 
a dozen bores were sunk in the D’Arcy-Cousland area on the ‘‘ Roman Camp Ridge ” 
anticline, east of Dalkeith. The deepest was over 3850 ft. As a result at least 
15,000,000 cu. ft. of gas and about 1 ton of oil per day were made available as the 
combined yield of two wells. Two other wells were also producing oil in 1940. j 

The reservoir rocks are in the Calciferous Sandstone Series. Only one bore (D’Arcy) 
penetrated to the Upper Old Red Sandstone. The West Calder bore started in the 
Upper Oil-Shale Group, and the others above that in the Lower Limestone Group. 

A bibliography of 67 references is given. A. L. 


1263. Effect of the Stratigraphic Depth of Deposition of Fundamental Coal Layers of 
the Kol’chuginski Deposit of the Kuzbass on the Solubility of the Coal. M.K. D’yakova 
and N. A. Davtyan, Bull. Acad. Sci. U.R.S.S. Cl. Sci. Tech., 1945, 203-208.—This 
work is a continuation of the study of the thermal solution of solid fuels. The coals 
forming the subject of the present investigation had solubilities varying from 46 to 77% 
in tetralin and from 14 to 50% in naphthalene, the conditions of solution in both cases 
being a temperature of 420° C. and a duration of 30 min. In confirmation of previous 
work it was found that solubility decreased with increasing carbonisation of the coal 
the figure of 51% (in naphthalene) being obtained for the upper, and that of 18% for 
the lower deposits. With tetralin as solvent, slight anomalies were found in the rule 
relating degree of carbonization to solubility ; these are probably due to reduction of 
reactive coal components by the tetralin. Vv. B. 
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1264. Theory of Wetting of Coal Layers by Micro-additions of Hydrocarbon Liquig, 
A. A. Agroskii and V. 8. Zagrebil’naya. Bull, Acad. Soi, U.R.S.S. Cl. Sci. Pech 
1945, 190-202.—A marked increase in the apparent specific gravity of damp po 
coal is caused by the wetting of the latter’ with kerosine in amounts up to 01%, In 
the case of material with s.g. 0-63, this quantity of kerosine increased the value to 
0-75. Further additions caused a gradual fall in s.g., till the original value was 
regained when 1% of kerosine had been added. From a discussion of the theoretic) 
aspects it is concluded that the effect is due to the hydrocarbon being absorbed ag , 
film on the surface of the coal, thus acting as a lubricant and permitting of the cloger 
packing of coal particles. Addition of surface-active materials (e.g., phenols, oleic 


acid) lowers the effectiveness of the action of the kerosine. Numerous experimental 
results are presented showing the effect on the apparent s.g. of coal of wetting with g 
variety of reagents, including electrolytes. Hydrocarbon liquids are the most 
effective. V.B. 


1265. Viscosity of Peat Suspensions. N. N. Kulakov. Symp. Vise. Liquids and 
Colloids, Acad. Sci. U.S.S.R., 1941, 1, 391-403.—The hydraulic mining of peat 
results in peat suspensions ; these belong to the class of lyophilic colloids, in a coarsely 
dispersed system, and do not show the viscosity relationships of “‘ true ” liquids, 
The viscosity of the suspensions (water content 87-98%) was investigated by three 
methods, a capillary viscometer of special construction as used by Kustov and 
Khotuntzev (cf. Abstract 1057/1945), a rotary cylindrical viscometer and by the falling 
sphere method. It was found that whilst results by the capillary and rotating vis. 
cometers gave fair agreement the falling sphere method was not practicable as there is 
difficulty in sufficiently reducing the speed of fall so that Stokes’ law would apply, 
Of the two methods the rotating viscometer is more suitable in practice ; it enables the 
yield value (8) and viscosity (n) (as pictured by Bingham) to be determined ; these are 
the values that govern the flow of peat suspensions through pipes. The formula of 
Herrick (Oil Gas J., 1932, 30 (41), 16) is confirmed as being applicable to such cases. 
V.B. 


Miscellaneous Products. 


1266. Study of Composition of Petroleum Waxes From Western Crudes. R. W. 
Moulton and V. K. Loop. Refiner, April 1945, 24 (4), 161-164.—Data relative to the 
constitution of paraffin wax are very incomplete, and the literature presents no data 
on the composition of the wax removed from Western crude oil by the solvent dewaxing 
process. The object of this work is to lay the foundation for a complete investigation 
of this type of material. A sample of paraffin wax from a California crude oil was 
subjected to a careful vacuum distillation, yielding 48 final fractions of widely varying 
physical characteristics. Melting point, molecular weights, cooling curves, refractive 
indices, and specific gravities were determined on all samples. A detailed discussion 
of the data is presented, and it is compared with the best accepted values for the 
physical constants of synthetic hydrocarbons. Thé lower-melting fractions probably 
consist principally of normal paraffins; naphthenic compounds may be present in the 
higher-melting fractions. A. H. N. 


ENGINES AND AUTOMOTIVE EQUIPMENT. 


1267. Engineering Problems Involved in Gas Turbine Development. W. A. Wilson. 
Refiner, Aug. 1945, 24 (8), 293-295.—One of several papers which made up a forum, 

by the Elliott Co. at Jeanette, Pennsylvania, where the first gas-turbine 
power plant for ship propulsion was given public demonstration. Influence of the gas 
turbine on the refining industry is such that its development deserves close study. As 
a turbine it offers opportunity for harnessing process gas for power in plant operation. 
As a supercharger it improves the efficiency of the internal-combustion engine by so 
much that it will have effect on consumption of fuels. When carried to the fullness 
of a power plant, as described, it offers additional outlet for products of refining. The 
unit was demonstrated as a consumer of fuel of the diesel grade, but experts predict 
that it can be operated on lower-grade fuel oils and eventually on-bunker. oil. Its 
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| efficiency of 29% is accepted as a step towards an efficiency of 32-34%, 
comparable with diesel performance. The paper deals more specifically with turbo- 


superchargers. A. H.N. 


1268. Gas Operated Power Plants. A. B. Chernuishev, Bull. Acad. Sci. U.R.S.S., Cl. 
Sci. Tech., 1945, 165-175.—A discussion, with special reference to U.S.8S.R. conditions, 
of the conversion of I.C. engines to gas operation, and the use of both producer and 
hydrocarbon gases as @ source of power. Ratings and comparative power output 
on gaseous and liquid fuels are given for various U.S.S.R. engines. Whilst the 
use of producer gas, in particular, has been much stimulated by war conditions, such 
use should be considered as having considerable peace-time application. In 1940 85% 
of the stationary power plants used in agriculture were operated on liquid fuel and 
only 24% on gas. The directions in which research and development should proceed 
are indicated ; particular attention should be paid to the use of low-grade mineral fuels 
and agricultural residues as sources of gas, to the development of new types of native 
LC. engines suitable for gas operation and to the use of diesel engines on gas/liquid fuel 
mixtures, with the minimum quantity of the latter. Vem 
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BOOKS RECEIVED. 


© Genezise Ugiya Leninckogo Mestorozhdeniya Kuzbassa. (The genesis of the coal 
of the Lenin seam of the Kuzbass.) By I. I. Ammosov, Moscow-Leningrad, 
1945. 44 pp. 


This booklet is published by the Institute of Combustible Minerals of the 
Division of Technical Sciences of the Academy of Science of the U.S.S.R. The 
scope is indicated by the title; a chapter on the petrography of the coal under 
discussion is included. 


Errata. 
Abstract No. 1075, Line 10: ‘ Strokes ” should read “‘ Stokes.” 
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OILFIELD EXPLORATION AND EXPLOITATION. 


Geology. 


1269. Fiuorochemistry in Petroleum Science. J. de Ment. Oil Gas J., 2.6.45, 44 
(4), 75.—The slightest trace of oil will fluoresce even when greatly diluted with mud 
or water, or dispersed in small amounts through shales or cuttings or cores, 
Fluorescence has been used in detecting oil-water and gas—oil contacts in cores for 
setting casing. Very small amounts of oil can be detected by fluorescence. 
Differences in fluorescence are easily noted and may be of correlative value. It 
may be possible to determine whether the production is from one or from several 
sands. Some details are given of the technique used in detecting oil or correlating 
sands and shales by ultra-violet light. G. D. H. 


1270. Marine Petroleum Possibilities. H. E. Gross. Petrol. Eng., July, 1945, 16 
(11), 76.—Offshore areas less than 600 ft below sea-level have an extent equal to the 
area of U.S.A., and it does not seem unreasonable to suppose that they may have oil 
reserves equal to the ultimate production of that country—i.e., about 50,000 million 
brl. The continental shelves are areas where much sediment has accumulated. The 
U.S.S.R. shows the greatest offshore possibilities, and Lake Erie the least. 

In the Great Lakes area four localities appear attractive for oil prospecting: (1) 
west end of Lake Erie; (2) -northwest half of Saginaw Bay; (3) east side of Lake 
Michigan between Benton Harbour and Ludington; (4) south end of Lake Huron. 
The Cincinnati Arch extends across Lake Erie. A Trenton oil-show has been found 
on Pelee Island. Much gas has been produced around Lake Erie, and gas may be 
obtained from the lake east of Pelee Island. The central part of the lake is 50-75 
ft deep. i 

The trends of the Michigan Basin fields run into Saginaw Bay, and oil has been 
produced from fields near the Bay. Lake Huron has three submerged ridges, probably 
marking escarpments, over which the water is shallow. ee oil-wells have been 
completed on Manitoulin Island. 

Although the eastern half of Lake Michigan may have numerous accumulations 
of Traverse oil, only a 3-ml. wide belt is sufficiently shallow to permit development 
by present techniques. 

Maps show the continental shelf areas of the world, and the depth of water in the 
Great Lakes, together with nearby oilfields. G. D. H. 


1271. Heidelberg—a Major Mississippi Oilfield. K. M. Fagin. Petrol. Eng., Aug. 
1945, (16 (12), 66.—Heidelberg produces 8000 bri/day from 87 wells. The field is 
a faulted dome with a graben separating non-communicating east and west producing 
segments. There are four producing sands in the Eutaw. Water-drive exists, but 
its degree of effectiveness is problematical. There is little solution gas in the viscous 
oil and there are not many flowing wells. Reserve estimates range 50-105 million 
brl. Water production is increasing. 

3500 acres produce and 500 more have been proved. The average sand thickness 
may be 130 ft, and the average porosity 27%. Permeabilities range 5-3500 mld, 
and gas/oil ratios 60-160 cu. ft/brl. 3,000,000 brl of oil have been produced, and 
the current production rate is 3,000,000 brl/year. 

The wells are about 5000 ft deep and require 25-45 days to drill. About half the 
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wells are completed as weak flowing wells. The original flowing pressure was 2120 
Ib/sq in. The oil- and gas-fields of Mississippi are listed with pertinent data. " 
G. D. H. 


1272. Hugoton Gas-field. E.G. Dahlgren. Petrol. Eng., Aug. 1945, 16 (12), 178.— 
The Hugoton gas-field has 448 wells in Kansas, 229 in Oklahoma, and 64 in Texas. 
The developed aréa is 352,494 acres, but the total area has been estimated at 3,850,000 
acres. About 850,000 acres are not considered to be suitable for commercial develop- 
ment at present. Reserve estimates range 20-26 million million cu ft. The 

well gave 52,980,000 cu ft/day initially, and has given 4,559,000,000 cu ft. 

The well considered to have been the discovery well was drilled in 1927, but some 
earlier wells had found gas. The gas reservoir rocks form part of the Big Blue series 
of the Permian, and are dolomites and sandstones. There is a general eastward- 
dipping monocline, a stratigraphic trap being formed by pinching out to the west 
and northwest. The initial pressure was about 440 lb /sq in. 

The wells are drilled by rotary to the top of the Herington dolomite, where the first 
gas is usually found, and after running the producing string cable tools are generally 
used to complete the well. Nearly all recent wells have been acidized. 

Numerous pipeline outlets exist. There are three natural gasoline plants. Except 
in a small area the gas is sweet. There is no oil production. Some details are given 
of the way in the allowable production of the gas-wells is determined. G. D. H. 


1273. Brazil’s Search for Oil. L. J. Logan. Oil Wkly, 11.6.45, 118 (2), 34.—Wild- 
catting in Brazil has been too limited to give more than general knowledge of the 
geology, and much geological, geophysical, and other work will be necessary before 
the country can be considered to have been explored. Four small fields have been 
developed in the Bahia area. In 1940 the average daily oil consumption was 26,000 
bri; in 1944 the daily oil production was only 160 bri. 

Government control without any enlistment of private industry seems to be a 
handicap. 

Present production is in a long, narrow belt of Tertiary and Cretaceous sediments. 
The pools are Lobato, Candeias, Aratu, and Itaparica. There are about twenty 
wells, mostly pumpers. The paraffin-base oil causes trouble in pumping. The 
producing sands are 1600-3600 ft deep, and are probably Lower Cretaceous or possibly 
Jurassic in age. : 

Farther north, at Aracaju in the State of Sergipe, drilling has revealed a greenish 
oil in thin layers of shale interbedded with salt deposits. At Maceio, still farther 
north, good oil and gas indications have been obtained in deep tests, some as deep 
as 7000 ft. 

In the southernmost Brazil is a large Permian basin underlain by Carboniferous 
and Devonian. ‘There are local coal-basins within the larger basin. In some areas 
there are indications of oil in tar-sands, and it is hoped that production may be de- 
veloped from the Permian and Devonian. Tests have been made, but not in good 
structural positions, so they are inconclusive. 

A third major province with oil possibilities embraces most of the State of Maranhao 
and the western half of the State of Piaui. No drilling has been done, but it is believed 
that thick Mesozoic and Paleozoic beds are present. In the Lower Amazon Basin 
is a fourth prospective oil province in the State of Para. Marine Silurian, Devonian, 
and Carboniferous beds are present. Near Santarin two wildcats about 1500 ft 
deep encountered gas. A fifth province with oil possibilities is in the Upper Amazon 
Basin in the Territory of Acre. Mesozoic and Tertiary beds are present. It may 
be related to the Cretaceous and Tertiary fields of Peru, extending to within 50 ml 
of the Pachitea field of Peru. 

A map indicates the more favourable areas. G. D. H. 


Drilling. 


1274. Modern Rotary Drilling Machinery and Practices. Part 6. W. S. Crake. 
Oil Gas J., 11.6.45, 44 (14), 103.—Once a given rig, drill-pipe string, and hole size 
have been selected for the job, it becomes the task of the operating crews to make 
the hole with the minimum number of bits and in the shortest possible time consistent 
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with safety. While the original design of the rig fixes drilling efficiency to a major 
extent, the final results are largely determined by the intelligence and knowledge 
of the driller and the skill of his crew. It is the driller alone who is continually on 
the job to study rig performance and behaviour of the bits in the well. While the 
tool-pusher and engineers can advise the driller on general terms, facts, and figures, 
and give suggestions, the ultimate choice of proper rotary speeds, weights, bit types, 
and pumping rates is, as they should be, under the direct control of the driller, the 
advice of the tool-pusher being available on call. 

Drilling efficiency, defined as the ratio of the time on bottom drilling, coring, or 
reaming on the overall time, is analyzed. Bit performance is studied as a function 
of four variables : (1) characteristics of the drilling mud; (2) volume of circulation; 
(3) rotary r.p.m.; (4) weight on the bit. The above list assumes that the important 
variable of having the best possible type of bit in the hole for the formation being 
drilled has been solved, and that only the best quality of materials and knowledge 
have been built into the bit. Drillpipe torque, which is a secondary variable induced 
by a combination of the last of listed variables and wall friction caused by crooked 
holes, is left out of this discussion. When considering the above main variables, it 
is seen that there can be a very large number of reasonable combinations thereof 
applied against the bit. This is true, because any significant change of one of the 
variables required compensatory change of one or more of the others. In addition, 
formations in the earth are extremely changeable in drillable characteristics within 
short intervals of depth. Fortunately for operators, manufacturers of bits, particu. 
larly the more expensive hard-formation bits, make broad dations as to 
circulating values, weights, and revolutions/minute most suitable for their products 
under ordinary conditions. These rec« dations are usually based on the soundest 
of platforms, which is long-term experience, and operators who neglect this advice 
are generally inviting poor bit performances and high drilling costs. Each of the 
four variables is studied separately. Automatic controls, instrumentation and records, 
drilling costs, and safety precautions are detailed. A. H. N. 


1275. Modern Rotary Drilling Machinery and Practices. Part 7. W. S. Crake. 
Oil Gas J., 18.8.45, 44 (15), 128.—In this, the last of the series, future trends and 
suggested improvements are discussed. It is concluded that: (1) the development 
and improvement of surface equipment for oil-well drilling have proceeded at a fi 
more rapid pace than the development of subsurface technique and equipment 
(2) low hydraulic efficiencies and consequent high operating costs are due, in many 
instances, to the use of too small drill-pipe sizes, and in some instances to too high 
and wasteful circulation rates ; (3) the bit and its use being the key to drilling costs, 
more concentration on its proper use in the field, and subsequent improvements in 
its design in the manufacturing plant, will reduce drilling costs; (4) study and contro 
of drilling variables are necessary to know what affects bit perfor tomatid 
control of the weight or feed rates of the bit is a necessary step in this direction 
(5) the most important energy and effort of the drilling industry should be con 
centrated on improved control methods, drilling methods, and bit design. Surface 
machinery sizes needed, and operating costs, depend entirely on these factors. 

; A, H. N. 


1276. Horizontal Drilling. Anon. Oil Wkly, 1.10.45, 119 (5),. 35-39.—Horizontal 
tributary holes may be drilled from a central vertical hole by the method described. 
The lower part of the drill-pipe carries a flexible stationary section, at the end of which 
is a curved section of a drill-pipe to start the deviation. The bit used for drilling 
horizontal holes is a rotary turbine bit which attains a high rotational speed by mean 
of power derived fromthe energy of the fluid pumped down the drill-string to the bit 
The construction is shown in a cross-sectional view. The cutting action of the bit 
depends in part on the tendency of the cutter teeth to lift and drop the bit. A highly 
efficient bearing mechanism is therefore provided to resist the axial loads imposed 
by the tendency of the bit to rise and fall and the resistance to such movement by 
the turbine and the drilling string above. Since turbine parts will eventually be cu 
away by abrasive action of th» power fluid, the construction of the bit provides read 
disassembling and reassembling for replacement of the parts of the turbine. 
entire bit, including housing, turbine, and cutting member, is made as short as possible 
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to provide for drilling the curved hole with which the horizontal hole takes off from 
the vertical. The overall length is only 20 in. The fluid is discharged as close to 
the cutting teeth as possible, in order to remove cuttings from the bottom and to 
keep the bit and well-bore clean. The turbine bit assembly consists of three main 
parts: @ casing or housing made with a pin for connection to the drill-string and 
carrying the nozzles of the turbine; a shank member, rotatively mounted in the 
housing, carrying the turbine runner; and the cutter element, which is mounted to 
rotate on the shank about an axis that is inclined with respect to the axis of rotation 
of the shank. The procedure of drilling horizontal wells is described. A rathole 
was continued, in one instance, with constant deviation until the bit reappeared at 
the surface near its predicted position. 


1277. Diesel-Electric Rig Employs New Features. H. A. Hess. Oil Wkly, 1.10.45, 
119 (5), 40-42.—This rig is drilling beiow 6500 ft on a wildcat for Quintana Petroleum 
Co near Gonzales, Texas. By manipulation of three switches on the derrick floor, 
the driller is able to direct the power output of three 650-hp diesel engines. Two of 
these engines are connected directly to a 400-kw generator, and the third is connected 
directly to a 300-kw generator, and is also connected to a 135-kw generator by means 
of V-belts. This arrangement allows for maximum power output for a round trip, 
and also allows distribution of power during drilling operations. In this manner 
300 kw can be connected to the rotary table, 135 to the mud-mixing pump, while the 
two 400-kw generators can be used to operate each of the other two slush-pumps. 
In the general layout the engines are 150-ft from well centre, with power-lines leading 
through the control equipment to each of the driving motors. The control building, 
located directly in front of the engine-house, contains the switches by which the 
driller is able to direct from the derrick floor the output of each of the generators. 
Next in line between the derrick floor and the engine-house are the slush-pumps, 
Two 400-hp motors and one 600-hp motor are used on each of the slush-pumps. The 
other lines from the control-room lead to the 800-hp motor on the draw-works and 
the 300-hp power motor which turns the rotary table. Several innovations are 
described and illustrated. A. H. N. 


1278. New 2100-Horsepower Diesel-Electric Drilling Rig is Compact and Portable. 
K. M. Fagin. Petrol. Engr, Aug. 1945, 16 (12), 194.—The rig is scheduled to drill a 
14,000-ft wild-cat test, and is one of the largest rigs in the world. Three turbo- 
charged 8-cyl diesel engines that can develop a total of more than 2100-hp serve as 
prime movers. These are direct-connected through flexible couplings to the main 
395-v d.-c. generators. Smaller auxiliary generators driven by V-belts from the 
main generator shafts are mounted on top of the main generators. These auxiliaries 
in turn are surmounted by 4-kw variable voltage exciters. Each of the three diesel 
engines, complete with its generator and instrument panel, is mounted on heavy 
steel skids for easy handling by large winch-trucks from one location to another. 
The three engine-generator units are situated side by side and covered with specially 
designed metal roofing units to form a compact engine generating-house. Electric 
current from the generators is fed through overhead cables to the central switch and 
control-house for distribution to the hoisting, rotary table, mud pump, auxiliary 
motors, and lighting system. The switch and control-house is likewise mounted on 
skids for easy transfer from location t6 location. A utility house is situated beside 
the engine-generator house. This contains diesel utility engine direct-connected to 
a 30-kw 125-v 1200-r.p.m. constant-voltage auxiliary generator; an arc-welding 
current transformer, and a two-stage air-compressor driven directly by a 15-hp 
electric motor. The compressed air is piped through the utility house wall into three 
72-gal storage tanks mounted on the outside. The diesel utility engine is started 
by a 6-cell storage battery. 
Details of the rig are given. A. H. N. 


1279. Laying Down Drill-Pipe. E. Sterrett. Oil Wkly, 17.9.45, 119 (3), 58.—Use 
of a tail-out line in place of the older method of supporting the lower end of a joint 
of drill-pipe on a buggy not only relieves one man of a heavy and at times extra- 
hazardous job as he tries to keep ahead of the pipe as it slides down the ramp-plate, 
but it also speeds up the work, except actually latching the stand on the support 
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and the eventual placing of the last-pulled joint against those already racked. One 
company has gone farther in the development and adaptation of the tailout ling 
method than some others. It uses a section of sand line as the supporting member. 
with turn-buckle attachments at both ends to permit accurate spotting, and the 
maintenance of the tension, which eliminates undesirable sag in the line as the “ go- 
devil” rolls down the slope of the wire line as it carries the lower end of the joint of 
drill-pipe." Wherever possible the line is attached to trees or other natural anchorage 
at the lower end, or to a bridle on a dead-man in open country. The upper end, 
adjacent to the rotary table, passes over a braced post which carries a pulley to permit 
line direction change without overloading a single strand or a few wires. The end 
is anchored, through turnbuckle, to a member of the substructure close up to the 
rotary mounting. On the derrick floor, facing and about a foot from the steel armour 
on the ramp, is placed a roller unit which prevents drag of the upper end as the tail. 
out line carries the lower end. This unit is designed so that it may be spiked to the 
floor, but carries little side or end thrust, even when the end of the pipe nears the 
point where it leaves the roller for the short travel across the planking before the 
end of the box contacts the chute on its descent to ground level. The fabrication 
of the unit is discussed in some detail and its use is illustrated photographically. 

A. H. 


1280. Oil-Well Casing Failures. R. J. Kettenburg and F. R. Schmieder. Petrol, 
Engr. Reference Annual, 1945, 16 (10), 53-58. Paper Presented before American 
Petroleum Institute—See Abstract 906 (1945). A. HN. 


1281. Collapse Safety Factors for Tapered Casing Strings. W. 0. Clinedinst. Petrol, 
Engr. Reference Annual, 1945, 16 (10), 59-60.—See Abstract No. 1097, 1945. 


1282. Field Testing of Drilling Fluids. V. B. Zacher. Petrol. Engr. Reference 
Annual, 1945, 16 (10), 74. Paper Presented before American Petroleum Institute —A 
new mud-testing kit and filter-press are described in detail. Report forms for mud 
testing for routine and special testing systems are presented. A table summarizes 
the usual defects found in muds and methods for their treatment. A. HN. 


1288. Rectangular Mixing Tank Simplifies Preparation and Feed of Additives. E. 
Sterrett. Oil Wkly, 24.9.45, 119 (4), 56-57.—Blending of acids, thickeners, and other 
chemical ingredients which must be added to the mud stream to meet special formation 
conditions, most effectively conditions the mud when a thorough mix is obtained, 
and when this mix is fed to the stream in metered and equal amounts. To obtain 
these desired results, one tool-pusher designed and had built a rectangular mixing- 
tank to take the place of oil-drums, cylinders, and other vessels usually mounted 
astride the mud line for mixing and feeding additives. This rectangular tank, 
skid-mounted, is set alongside and just above the rectangular flume which is used 
to dampen pulsations and present an even flow to the shale-shaker. The tank is 
welded from steel plate, heavy enough to hold its shape on the ends when supported 
top and bottom by welding beads, and large enough to give a total capacity of ap- 
proximately 7} brl of 42 gal. The unit is divided by cross walls to provide two main 
tanks of about 120 gal capacity when filled to 6 in from the top, each of the other 
smaller sections having a 40-gal capacity. This known capacity of each section 
enables it to be filled to the desired level with water, and the chemical then weighed 
or measured before blending to provide a mixture of known strength. A. H. N. 


1284. Shale Shaker Actuates Chemical Mud-Feeder. Anon. Oil Wkly, 1.10.45, 
119 (5), 55.—By utilizing available power, a contractor in the West Edmond field is 
able to mechanically add chemical to the mud stream at a constant rate, thus over- 
coming a difficult mixing problem. In cases where the mud is conditioned for specific 
formations by adding a large number of sacks of chemical, the process is carried out 
much the same as in mixing cement. However, in order to maintain all the mud at 
the required specifications, a small amount of chemical must be added continuously. 
To make a feeder, a 50-gal drum was placed over the mud spillway between the shale- 
shaker and the pits. Into the bottom of the drum was welded a two-inch nipple 
with a slot to admit a small piece of tin for a valve-disc. A rod attached to the disc 
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was run out and attached to a turnbuckle by means of a wire line-clamp. The method 
is illustrated. A. H. N. 


1285. The Place of Mechanical Sidewall Coring. Anon. Oil Wkly, 10.9.45, 119 
(2), 54-55.—The use of sidewall coring for determining subsurface conditions in wells 
is explained. After the core-tube assembly has reached its position in the body of 
the tool, the process of extracting a core from the formation is relatively simple. The 
tool operator lowers the drill-string slowly, carefully observes the weight indicator. 
When the indicator shows weight being taken, the core-tube is beginning to “ bite ”’ 
into the walls of the hole. Dependent on the formation, the amount of weight taken 
by the tool will remain fairly constant unless the operator continues to lower until 
the tube is pushed down through the formation. To prevent this happening, the 
distance of safe travel is carefully marked on the pipe above the rotary table; the 
operator knows exactly how far to lower the string to obtain the core. The core- 
tube may be fractured if excessive weight is placed upon it, and generally a force of 
11 “ points” is considered maximum. After the core has been cut, the drill-stem 
is raised to its original position and the core-tube assembly withdrawn through means 
of a wire line overshot. An upward pull releases the latching device of this assembly, 
permitting it to be withdrawn through the drill-pipe. At the rig floor the core is 
extracted by means of a hydraulic jack. A. H. N. 


1286. Hardfacing and Rebuilding Bits—A New Material Developed in Britain. Anon. 
Petrol. Times, 18.8.45, 49, 659.—‘ Tungsit ’ which is a hard-facing material, is de- 
scribed and its use in oil-well drilling bits is discussed in some detail. “ Tungsit ” 
is basically a cast tungsten carbide—a scientifically controlled mixture of W,C and 
WC, taking advantage of the properties peculiar to each—and is one of the hardest 
products known after the diamond, the hardness of pure “ Tungsit” reaching 
1900 D.P.H. Pure “ Tungsit”’ is homogeneous in structure. The deposit from 
the welding rods is heterogeneous, and for purposes where a more homogeneous 
structure is preferred various special grades of “ Tungsit”’ tubular welding rods 
have been developed, but pure “‘ Tungsit ’’ remains the basic and main constituent 
of all the standard grades produced. It is also made as powder, and as rec 
and angular inserts developed principally for use on rotary well-drilling equipment ; 
owing to extreme hardness, the standard insert is brittle, but when welded into position 
exposure to impact results only in the flaking off of small fragments from the surface, 
leaving sharp edges. 

The economies attendant on the use of ‘‘ Tungsit ” in hard-facing bits are detailed, 
together with the advantages accruing from keeping full records. Typical record 
sheets are presented. A. H. N. 


1287. Fishing Tools, their Production, Precision, and Design. J. Medford. Petrol. 
World, Ang. 1945, 42 (6), 51-53.—The development, design, and use of the Bowen 
overshot are briefly discussed. In operating this tool, to take hold, the operator 
rotates the string slowly to the right as the overshot is lowered over the fish. This 
aids in the expansion of the grapple and allows the tool to move down over the fish 
easily. When upward pull is exerted the grapple is contracted by the taper in the 
bowl and the hold is secured. This means that the grapple has a hold as soon as it 
is over the fish, eliminating the usual slip travel in the bowl before gripping. If 
desired, releasing from the fish is simple. A bump-down breaks the hold; a simul- 
taneous rotation of the string to the right, and the drill-pipe may be slowly raised 
clear of the fish. This simple releasing feature is as important part of the tool's 
constriction. The fact that this overshot requires right-hand rotation only both 
for setting and releasing is equally important, because, not having to turn the string 
to the left or unscrewing direction, avoids many possible hazards, also it is a vital 
safety measure. A. H. N. 


1288. Caliper Well Logging. Part 2. H. Guyod. Oil Wkly, 3.9.45, 119 (1), 57- 
61.—The determination of well diameters by travelling calipers which record their 
disposition automatically and continuously at the surface is discussed. Typical logs 
are presented and their significance is explained. A. H. N. 
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1289. Caliper Well Logging. Part 3. H. Guyod. Oil Wkly, 10.9.45, 119 (2), 65.— 
The physical properties of shales associated with oil reservoirs is reviewed. The 
caving of shales is discussed. It is postulated that the presence of oil or gas ae 
causes caving. This aspect is to be discussed in future parts. A. H. N. 


1290. Caliper Well Logging. Part 4. H.Guyod. Oil Wkly, 17.9.45, 119 (3), 52.—A 
correlation between abnormal caving in shales and the hydrocarbon concentration 
in the beds overlying and underlying the oil horizon is attempted. Patterns of hydro. 
carbon concentration in vertical planes and records of abnormal cavings are presented. 
After the discussion it is concluded that there is so much money involved in the 
drilling of a deep well that any information which is susceptible of yielding a clue on 
the presence of oil or gas is worth securing if the resulting expense is reasonable. 
For this reason it is thought that caliper data should be secured in each wildcat well, 
and also in field wells where electrical data alone are unable to solve the problem of 
fluid identification. Even if fluid information is not obtained from these data, the 
money invested is not lost because of the many other applications of a caliper log. It 
is noted that caliper logging is still imperfect. A. H. N. 


1291. Drilling Cost Accounting. ©. H. Westfall. Oil Whly, 1.10.45, 119 (5), 43- 
45.—The system of accounting followed by one company is discussed in detail. Worker's 
cards with data and the accounting system are illustrated. Concise data about the 
drilling and costing of a discovery well are included. A. H. N. 


1292. Quad Landing-Craft Engines Drill Deep Well. H. A. Hess. Oil Wkly, 10-9.45, 
119 (2), 56-57.—The use of multiple engine combinations, developed for invasion, 
in oilfield operations is discussed. A. H. N. 


1293. Drilling in Alaska. B. W. Gillespie and W. A. Coblenz. Oil Wkly, 3.9.45, 119 
(1), 54-56.—The rigours of the climate 5° north of the Arctic Circle added greatly 
to the difficulties of transportation and drilling activities of the Seabees of the Navy 
in their search for Alaskan oil. These difficulties are described. A. H. N. 


1294. California’s New World Record Hole. ©. A. Cavins. Petrol. Engr. Reference 
Annual, 1945, 16 (10), 61. Paper Presented before American Petroleum Institute.— 
The drilling of Standard Oil Co’s KCL—20 No. 3 to 16,246 ft (by drill-pipe measure- 
ments) in 516 days is briefly described. The precautions taken are outlined. 

A. H. N. 


Production. 


1295. Significance of Declining Productivity Index. C. V. Millikan and H. F. Beard- 
more. Petrol. Tech., 1945, 8 (4), A.I.M.M.E. Tech. Pub. No. 872, 1-10.—A pro- 
ductivity index that has a substantially and consistently decreasing value when 
measured over a period of a few hours is described as a declining productivity index. 
If its nature is not recognized it may be interpreted as representing an unsettled or 
unstable condition in a producing well. Its known existence permits certain pre- 
dictions regarding future performance as compared with the performance of wells 
not showing a declining productivity index. The more important predictions include : 
(a) the rate of oil production will decline more rapidly ; (6) the gas/oil ratio will usually 
increase abnormally ; (c) the amount of water ultimately produced will be negligible, 
if any; (d) stop-cocking will increase current production and decrease gas/oil ratio. 
When such well performance is indicated it follows that certain reservoir performance 
and operating practices may be anticipated : (1) the ultimate oil recovery will be 
lower than that expected for a gas-drive reservoir; (2) wells will flow naturally to 
a lower reservoir pressure and to a lower rate of production; (3) there will be no 
active water-drive; (4) acidizing, shooting, and reworking can be better evaluated ; 
(5) wells will produce currently and probably ultimately as much oil, and often more, 
when shut in from 10% to 30% of the time; (6) smaller lifting equipment will be 
required; (7) wells can be operated alternately. These important predictions can 
be made from bottom-hole pressure data obtained immediately after completion of 
the wells. 

The phenomenon is probably associated with a particular type of reservoir porosity. 

G. D. H, 
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1296. A Method of Determining Fluid Movement in Wells. 8. L. Pearse. Petrol. 
Tech., 1945, 8 (4), A.I.M.M.E. Tech. Pub. No. 1911, 1-3.—It is often desirable to 
determine whether any fluid transfer is taking place in a shut-in well, and the rate 
of such transfer. A relatively rapid and inexpensive method has been devised which 
can be used by field crews with a minimum of technical supervision. 

Fluid movement is determined by releasing a tracer (dye) in the well at a pre- 
determined depth and, after an interval of time, sampling the well fluid at another 
level. The testing equipment consists of a combined crusher and sampler unit that 
is run into the well on a wire line. The rate of movement can be calculated from 
time-volume relationships. G. D. H. 


1297. Fractional Analysis of Well Effluents to Trace Migration of High-pressure 
Reservoir Gas. E. P. Valby. Petrol. Tech., July 1945, 8 (4), 1-7.—A method is 
described in which the hydrocarbon weight fractional analyses of the well effluents 
from a true gas-cap-portion well and a true dark-oil-ring well furnish the basic data 
for determining the properties of any mixture of production from these two sources. 
The effect of injected gas on these properties can be computed. Comparison of 
similar properties of a given well effluent and the properties of mixtures of the basic 
well effluents will give the relative amounts of production from the two sources and 
injected gas. 

The method can show migration of gas that may represent a serious loss of reservoir 
energy, and may show the amount of injected gas which is not considered to be enriched, 
thus aiding in remedial work to control the migration of injected gas. G. D. H. 


1298. Reservoir Fluid-Flow Research. N. Johnston and N. Van Wingen. Petrol. 
Engr. Reference Annual, 1945, 16 (10), 108. Paper presented before American Petroleum 
Institute —See Abstract No. 910, 1945. A. H. N. 


1299. Control and Detection of Reservoir Gas Movement in Pressure-Control Opera- 
tions. N. Van Wingen and E. P. Valby. Petrol. Engr. Reference Annual, 1945, 
16 (10), 116. Paper Presented before California Natural Gasoline Association.—See 
Abstract No. 730, 1945. 


1300. Application of the Electric Pilot to Well Completions, Acidizing, and Production 


Problems in Permian Basin. P.J.Lehnhard and C.J. Cecil. Petrol. Engr. Reference 
Annual, 1945, 16 (10), 98. Paper Presented before American Institute of Mining and 
Metallurgical Engineers.—See Abstract 284 (1945). A. H. N. 


1301. Paloma Unit—An Advanced Oil, Gas, and Products Producing Operation. Part |. 
K. B. Barnes. Oil Gas J., 18.3.45, 44 (15), 112.—A pictorial presentation of the 
activities of the Paloma Unit is made. In this part the drilling of 10,000—12,000-ft 
wells and the well-head and field equipment are described. Gas control manifolds 
and metering are briefly discussed. A. H. N. 


1302. Performance of Gas Lift Small Tubings. A. C. Tutschulte. Petrol. 

Engr. Reference Annual, 1945, 16 (10), 84. Paper Presented before American Petroleum 
Institute—Extensive data are presented in the form of charts on the operation of 
gas-lift systems for lifting oils. In studying the results the following conclusions 
are reached : Well-performance characteristics, particularly static formation pressure, 
productivity index, and formation gas-oil ratio, should be fully determined when the 
application of gas lift through small tubing is being considered. The factors that 
affect intermittent gas-lift performance through 1}-in tubing have been developed 
and are illustrated on the accompanying charts. Through the use of these charts, 

and provided that the well characteristics are known, it should be possible to predict 
the performance to be obtained by gas lift through 1}-in tubing. It should be possible 
in many cases to effect considerable savings in the quantities of gas used, with resultant 
reduction in operating costs if careful and complete testing of gas-lift wells is con- 
ducted and proper analysis is made of the factors concerning the applications of gas 
lift through macaroni tubing. A. H. N. 


1303. West Edmond Needs Pressure Maintenance. A. Gibbon. Oil Wkly, 3.9.45, 
119 (1), 48.—The general characteristics of reservoirs producing under different 
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drives are explained. The behaviour of the pool to date strongly indicates that 
water encroachment will not be a major factor in oil recovery or pressure maintenance 
in the Hunton Limestone, since the water production in some of the older wells hag 
about levelled off. As a corollary, there should never be a serious water-production 
problem in the West Edmond field, as there is no water table underlying the pay. 
zone. This has been proved by wells drilled completely through the Bois d’Are 
section. But the water-drive along the western fringe of the structure definitely 
will not furnish sufficient energy to replace that which has been depleted from the 
dissipation of the gas dissolved in the oil itself. Another important fact is the evident 
lack of an initial gas-cap. Wells drilled high on structure encountered no free gas. 
zone, nor were these wells high gas-oil ratio wells. The absence of an initial gas. 
cap is confirmed positively by the results of analyses of a number of bottom-hole 
samples of the reservoir liquid. All samples showed some degree of under-saturation 
of gas initially. In the absence of a free gas-cap it is quite evident, therefore, that 
recovery from the West Edmond pool will be obtained almost entirely from the energy 
represented by the gas originally dissolved in the under-saturated crude oil. The 
results of the bottom-hole sample analyses made by the U.S.B.M. show the solution 
gas to be initially 1000 cu. ft/brl of stock-tank crude. The reservoir volume factor 
is 1-55 under initial conditions. That factor is the ratio of the volume of reservoir 
liquid to the volume of the corresponding stock tank oil, and is a relatively high value. 
This, in,part, accounts for the rapid reservoir pressure decline to be had in such pools 
as the West Edmond-Hunton Lime. The possibilities afforded by pressure maintenance 
are discussed. A. H. N. 


1804. Calculation of Static Pressure Gradients in Gas Wells. M. J. Rzasa and D. L. 
Katz. Petrol. Engr. Reference Annual, 1945, 16 (10), 148.—See Abstract No. 
1111/1945. 


1305. Air-Lift Research Project of the A. & M. College of Texas. S.F. Shaw. Petrol. 
Engr, Aug. 1945, 16 (12), 105.—An air-lift research project as instituted at the A. & M. 
College of Texas in 1942, for the purpose of determining the maximum capacities 
of pipes of 1-in, 1}-in, 2-in, and 24-in diam for both water and oil, with lengths of pipe 
ranging from 11 to 80 ft. Experiments with approximately 11 ft of pipe were con. 
ducted in the gas laboratory ; those with greater lengths were carried out in a derrick 
in the field laboratory of the Petroleum Engineering Dept. The purpose was to 
determine, so far as practicable, the maximum capacities of these flow-pipes for both 
oil and water, and, if possible, to derive a factor that would permit the conversion of 
capacities of water to those of oil, using water as a standard. The facilities of the 
college did not permit using pipes of greater diameter than 2} in, or lengths greater 
than 80 ft, but it was hoped that experiments under these conditions would develop 
trends of such nature that they would point the way towards a means of determining 
capacities for much larger diameters and for lengths ranging up to 5000 or even 
10,000 ft. The tests were. sufficient to indicate that with adeqnate facilities experi. 
ments could be made that would determine the capacities of flow-pipes under any 
and all conditions, as well as the quantity of compressed air or gas required to lift 
@ unit quantity of liquid under these conditions. Extension of the project should 
consist of carrying on the tests in wells to depths of 5000 ft or more, in which com- 
pletions were made with casing of 9} in or even larger, and where there is available 
an adequate quantity of gas from a gas-well, or from a compressor plant, at the pres- 
sures necessary to handle submergences of 30% or more. Graphs are presented of 
the data already obtained. A. H. N. 


1306. Experimental Water-flood in a California Oil-Field. E.C. Babson, E. Sherborne, 
and P. H. Jones. Petrol. Engr. Reference Annual, 1945, 16 (10), 128. Paper 
Presented before American Institute of Mining and Metallurgical Engineers.—As 4 
result of an investigation of subsurface conditions in the Chapman zone of the Rich- 
field field, it was concluded that ultimate oil recovery from this zone would probably 
be low and that natural water encroachment was so localized as to be of little im- 
portance from a recovery standpoint. Furthermore, it was found that in many 
portions of the zone the wells were approaching an unprofitable level of production! 
After some investigation, it was decided that water-flooding offered the most likely 
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means of accomplishing this end, but reservoir conditions in the Chapman zone differ 
so widely from those encountered in any of the flooding projects described in the 
literature that it was difficult to evaluate the probability of success. Despite en- 
couraging results from laboratory tests, it was not even certain that water would 
displace an appreciable volume of oil from the Chapman sand under reservoir con- 
ditions. Therefore it was decided to initiate a small-scale project, for two purposes : 

First, to determine whether water would displace oil from the Chapman sand and, 
second, to obtain information and experience for future operations if water-flooding 

peared to be a promising method of secondary recovery. 

The paper describes the reservoir, giving significant data, its development and the 
experimental water-flood and its results. It is found that while it cannot be stated 
positively at this time that water-flooding will be economically successful in the 
Chapman zone at Richfield, it has demonstrated that water can be injected into the 
zone on @ sustained basis and that this water will displace appreciable ——. of 
ail from the sand. 


1307. Water Injection in the Cabin Creek Field, West Virginia. C.F. Terrell. Petrol. 
Engr. Reference Annual, 1945, 16 (10), 188.—The geographical, topographical, and 
geological dispositions of the field are given, followed by a history of its development. 
A somewhat detailed description of the water-flooding operations and water treat- 
ment—including a system of dewrating the water to remove all the oxygen—is 
presented. A. H. N. 


1308. Union’s Secondary Recovery Experiment Develops Valuable Operating Data. 
R. Sneddon. Petrol. World, Aug. 1945, 42 (8), 39-42.—The results of studies on 
cores to obtain data on displacement of oil by water and vice versa for a basis of large- 
scale water flooding operations, are given. The project is discussed in brief. 

A. H. N. 


1309. Salt Water Disposal in East Texas. Anon. Petrol. Engr, Aug. 1945, 16 (12), 
22.—Filters for water disposal in East Texas are discussed in some detail, citing 


different types. Centrifugal pumps both single- and multi-stage types are studied 
and illustrated. A. H. N. 


1310. A Review of Performance of Multi-Zone Wells in the Wilmington Field, 
California. C. Beal and R. Winterburn. Petrol. Engr. Reference Annual, 1945, 
16 (10), 66.—The field and the producing horizons are described and multizone 
practices are discussed. It is found that use of multizone completions has been useful 
in providing for development of several zones where limited surface locations are 
available, and has afforded means of controlling gas-oil ratios, water production, oil 
gravity, and pool-production rates by selective production. In some wells repair 
work has been facilitated by the presence of cemented blank sections. In com- 
petitive areas operators have been able to gain advantage through selective production 
in this type of completion. However, under conditions obtaining in the Wilmington 
field it has been the general practice to revert to single or combination zone pro- 
duction at the end of the flowing life, principally because of the many mechanical 
difficulties encountered, which act as serious obstacles to multizone production by 
artificial lift. Leaks developing between zones, and production of wells as combination 
wells have led to non-uniform and undesirable combinations of zones in many of the 
wells under conditions which may eventually reduce oil-recovery efficiency. 
Considering the conditions that exist in the field, and assuming that it is desirable 
to develop and produce all zones sinfultaneously, it is concluded that development 
could have been more economically effected and the various zones more efficiently 
produced if uniform development had been accomplished by single wells to each 
zone (or in some areas to a combination of two zones) throughout each fault-block. 
Wells drilled on this basis could be equipped with cemented blank sections if it were 
anticipated that selective production of a zonal subdivision might eventually become 
necessary. As far as obtaining the maximum economic recovery from the field is 
concerned, the competitive advantages gained by most of the operators who have 
completed multizone wells have not contributed to overall recovery efficiency, and 
greater recovery might have resulted from single-zone development using cemented 
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blank sections where necessary to control production. It is emphasised that con. 
clusions in regard to Wilmington are in no way intended to reflect On decisions to use 
multizone completions in other fields where mechanical problems are less serious, 
drilling more expensive, and recovery from individual zones relatively a 

H.N. 


1811. Portable Base Pumping Units. A. E. Caraway. Oil Wkly, 1.10.45, 119 (5), 
46-47.—The use of a base to carry the whole pumping unit, with a sub-base to provide 
clearance for the crank, is discussed and a typical unit is illustrated. This system 
eliminates the need for a concrete base. The outside members of the base serve well 
as support for guards if these are desired. Holes may be cut in flanges of beams, or 
sockets may be welded onto beams into which the legs of the guards are dropped, 

a sturdy and self-contained system of guards. The sturdy construction 
of such a base makes it convenient to move from location to location without tearing 
down, and re-erecting at each move. This ease of portability makes such a unit a 
money-saver for the larger operator who likes to test the well before a decision is made 
on permanent equipment to produce. Some wells are not productive enough after 
their natural flow has ceased to make artificial lift profitable. A portable base unit 
may save several hundred dollars in the checking and testing of such a well. 

A. H. N. 


1812. Good Housekeeping on the Oil Lease. O. S. Jones. Oil Gas J., 23.7.45, 118 
(8), 36-39.—The losses that may occur from badly kept oilfields are discussed. It is 
suggested that the modern technical school in the training programmes set up for 
oilfield personnel should make it clear that clean leases are a definite asset, and that 
dirty leases are a decided liability. This point also should be stressed in the company 
schools conducted for oilfield workers. Officials in the policy-determining branch 
of the oil company must realize that adverse criticism brought about by pollution 
litigation is not good advertizing. Good will has a cash value, and it can be enhanced 
by keeping oil properties clean and orderly. It will be further enhanced by making 
sure that the mineralized water produced with the. oil is so handled as not to constitute 
a threat to the fresh water which is a ranking natural resource. A. H. N. 


1813. Patents on Drilling and Production.—J. A. Riise, jr., assr to Phillips Petroleum 
Co. U.S.P. 2,370,814, 6.3.45. Appl. 26.6.41. Method of well logging. 


J. J. Shanley, assr to Phillips Petroleum Co. U.S.P. 2,370,817, 6.3.45. Appl. 
13.2.41. Method and apparatus for treating drilling fluid. 

D. Silverman, assr to Stanolind Oil & Gas Co. U.S.P. 2,370,818, 6.3.45. Appl. 
30.7.42. Well measurement. 

R. C. Baker, assr to Baker Oil Tools Inc. U.S.P. 2,370,832. 6.3.45. Appl. 19.8.41. 
Removable well-packer. 

R. C. Baker, assr to Baker Oil Tools Inc. U.S.P. 2,370,833, 6.3.45. Appl. 16.3.42. 
Apparatus for cementing well-bores. 

C. H. Barnes, assr to Lane-Wells Co. U.S.P. 2,370,929, 6.3.45. Appl. 22.12.41. 
Formation packer. 

L. C. Badgley. U.S.P. 2,370,019, 6.3.45. Appl. 28.8.40. Jet-type pump. 

J. J. McNamara. U.S.P. 2,371,248, 13.3.45. Appl. 22.4.42. Well-drilling tool. 

A. L. Smith. U.S.P. 2,371,270, 13.3.45. Appl. 29.7.40. Electrical logging of 
well-bores. 

N. B. Dismukes, assr to Standard Oil Development Co. U.S.P. 2,371,383, 13.3.45. 
Appl. 6.12.41. Plugging strata in bore-holes. 

J. E. Eckel, assr to Standard Oil Development Co. U.S.P. 2,371,385, 13.3.45. 
Appl. 14.2.42. Gravel-packed liner and perforation assembly. 

C. J. Haynes, assr to Standard Oil Development Co. U.S8.P. 2,371,391, 13.3.45. 
Appl. 2.1.43. Screen for wells. 


E. B. Williams, jr., assr to Howard C. Grubb. U.S.P. 2,371,488, 13.3.45. Appl. 
6.5.43. Core-bit. 
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E. B. Williams, jr., assr to of one-third to 8. P. Daniel and one-third to H. C. Grubb. 
U.S.P. 2,371,489, 13.3.45. Appl. 9.8.43. Drill-bit. 

E. B. Williams, jr. U.S.P. 2,371,490, 13.3.45. Appl. 10.4.44. Step-cut drill-bit. 

A. Boynton. U.S.P. 2,371,398, 13.3.45. Appl. 27.9.41. Automatically rotable 
bit for cable well-hole. 

S. Krasujow. U.S.P. 2,371,628, 13.3.45. Appl. 31.12.40. Method and apparatus 
for dynamic measurement of bore-hole radio-activity. 

W. H. Stewart, assr to Sun Oil Co. U.S.P. 2,371,658, 20.3.45. Appl. 27.3.41. 
Method and apparatus for determining current flow in bore-hole casing or the like. 

J. D. Johnston. U.S.P. 2,371,824, 20.3.45. Appl. 26.9.41. Oil-well bailer. 

H. C. Otis. U.S.P. 2,371,840, 20.3.45. Appl. 3.12.40. Well device. 

W. St. Maur E. Crake, assr to Shell Development Co. U.S.P. 2,371,953, 20.3.45 
Appl. 24.7.42. Drilling weight-control system. 

R. D. Dawson and C. F. Blankenhorn, assr to Shell Development Co. U.S.P. 
2,371,955, 20.3.45. Appl. 31.8.43. Well drilling fluid. 

L. C. Uren, assr to The Texas Co. U.S.P. 2,372,361, 27.3.45. Appl. 26.5.42. 
Apparatus for placing gravel in wells. 

J. T. Hayward. U.S.P. 2,372,575, 27.3.35. Appl. 10.10.38. Method of freeing 
pipe jammed in a well. 

A. Boynton. U.S.P. 2,372,656, 3.4.45. Appl. 29.9.41. Flow intermitter. 

P. W. Jenson. U.S.P. 2,372,785, 3.4.45. Appl. 25.1.44. Oil-well pump. 

R. Benke, assr to Atlantic Refining Co. U.S.P. 2.73,008, 3.4.45. Appl. 6.6.44. 
Coring device. 

R. C. Baker, assr to Baker Oil Tools, Inc. U.S.P. 2,373,005, 3.4.45. Appl. 19.8.41. 
Retrievable well-packer. 

R. C. Baker, assr to Baker Oil Tools, Inc. U.S.P. 2,373,006, 3.4.45. Appl. 15.12.42. 
Means for operating well apparatus. 

H. C. Laird and H. C. Otis, said Laird, assr to said Otis. U.S.P. 2,373,034, 3.4.45. 
Appl. 5.9.41. Well-control device. 

F. J. Spang. U.S.P. 2,373,061, 3.4.45. Appl. 24.1.42. Device for determining 
the condition of a well-bore from an etched acid bottle. 

G. A. Macready. U.S.P. 2,373,323, 10.4.45. Appl. 21.11.41. Process and ap- 
paratus for pressure core 

J. B. Warren, jr. U.S.P. 2,373, 795, 17.4.45. Appl. 6.5.38. Specific gravity 
indicator for drilling mud. 

D. L. Driscoll, assr to L. F. Baash. U.S.P. 2,373,880, 17.4.45. Appl. 24.1.42. 
Liner hanger. 

D. G. C. Hare, assr to Texaco Development Corpn. U.S.P. 2,373,197, 24.4.45. 
Appl. 15.1.42. Borehole logging method and apparatis. 

A. Boynton. U.S.P. 2,374,169, 24.4.45. Appl. 14.10.41. Means for cementing 
between multiple sands. 

K. A. Wright. U.S.P. 2,374,317, 24.4.45. Appl. 10.12.40. Well-production 
equipment. 

C. V. Millikan, assr to Geophysical Research Corpn. U.S.P. 2,374,557, 24.4.45. 
Appl. 5.10.42. Oil-well testing device. 

J. L. Mauldin. U.S.P. 2,374,765, 1.5.45. Appl. 30.6.42. Hoist-type pump. 

E. E, Byrd, assr to Standard Oil Development Co. U.S.P. 2,374,922, 1.5.45. 
Appl. 5.10.42. Method of completing wells. 

L. C. Miller, assr of one half to Eastman Oil Well Survey Co, and one half to Eastman 
Oil Well Survey Corpn. U.S.P. 2,375,313, 1.5.45. Appl. 7.2.41. Well tool. 


C. L. Walker. U.S.P. 2,375,335, 8.5.45. Appl. 17.9.41. Collapsible drilling tool. 
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I. A. Miller and M. M. Verhuel. U.S.P. 2,375,432, 8.5.45. Appl. 9.11.42. Valve 
structure for use on well casings and the like. 


M. De Groote, assr to Petrolite Corpn Ltd. U.S.P. 2,375,534 to 2,375,539, 8.5.45, 
Appl. 10.12.43. Processes for breaking down petroleum emulsions. 

M. L. Ramey. U.S.P. 2,375,584, 8.5.45. Appl. 12.6.44. Elevator. 

J. T. Wood, jr., and E. L. Davis, assr by mesne assignments to The*Texas Co. 
U.S.P. 2,375,972, 15.5.45. Appl. 27.5.41. Formation tester. 

W. D. Mounce, assr to Standard Oil Development Co. U.S.P. 2,376,168, 15.5.45, 
Appl. 19.10.38. Well logging. 

G. O. Kimmell. U.S.P. 2,376,542, 22.5.45. Appl. 27.6.40. Method of removing 
samples from flowing streams. 

R. R. Lawrence. U.S.P. 2,376,605, 22.5.45. Appl. 28.1.42. Wire line safety 
control packer. 

J. W. Millington, assr to Sperry-Sun Well Surveying Co. U.S.P. 2,376,610, 22.5.45. 
Appl. 12.12.41. Electrical prospecting method and apparatus. 

8. A. Scherbatskoy, R. E. Fearon, J. Neufeld and G. Swift, assr to Well Surveys Inc. 
U.S.P. 2,376, 821, 22.5.45. Appl. 15.9.41. Well-logging instrument. 

P. J. Lehnhard, jr., assr to Dow Chemical Co. U.S.P. 2,376,878, 29.5.45. Appl. 
15.12.41. Method of determining the permeability of earth formations. 

R. R. Lawrence. U.S.P. 2,377,249, 29.5.45. Appl. 9.1.45. Pulling tool. 

D. E. Butler, J. F. Herold and V. B. Zacher, assr to Tide Water Associated Oil 
Co. U.S.P. 2,377,309, 5.6.45. Appl. 14.2.44. Drilling mud. 

M. M. Kinley. U.S.P. 2,377,501, 5.6.45. Appl. 18.8.41. Fluid influx indicator. 

E. A. Stephenson, assr to The University of Kansas R ch Foundati US.P. 
2,377,529, 5.6.45. Appl. 8.11.43. Method of treating oil wells. 

A. Arutunoff, assr to Reda Pump Co. U.S.P. 2,377,743, 5.6.45. Appl. 1.3.41. 
Electrical deep well reciprocating pump assembly. 

W. H. Wineman, assr to Sullivan Machinery Co. U.S.P. 2,377,913, 12.6.45. Appl. 
17.9.40. Pumping apparatus. 

R. G. Taylor and E. D. Wilde, assr to The Guiberson Corpn. U.S.P. 2,377,981, 
12.6.45. Appl. 6.12.41. Well flowing means. 

R. D. Pomeroy, assr to Santa Fe Springs Waste Water Disposal Co. U.S.P. 
2,378,323, 12.6.45. Appl. 20.1.44. Method of purifying oilfield waste waters. 

E. J. Roe, assr by decree of distribution ‘to Russell J. Roe. U.S.P. 2,378,374, 
19.6.45. Appl. 23.1.41. Packer. 

G. Herzog, assr to The Texas Co. U.S.P. 2,378,408, 19.6.45. Appl. 30.9.42. 
Method and apparatus for logging bore-holes. 

L. E. Denton. U.S.P. 2,378,469, 19.6.45. Appl. 19.4.41. Oil well apparatus. 

W. E. Abegg, assr to Abegg & Reinhold Co, Ltd. U.S.P. 2,378,525, 19.5.45. 
Appl. 13.7.43. Method of reconditioning drill-pipe. 

R. D. Agnew, assr to Schlumberger Well Surveying Corpn. U.S.P. 2,378,526, 
19.6.45. Appl. 8.4.42. Well-surveying instrument. 


K. E. Waggener. U.S.P. 2,378,602, 19.6.45. Appl. 10.5.43. Drilling string with 
an inside cutting-off sub incorporated therein. 


L. C. Chamberlain, assr to The Dow Chemical Co. U.S.P. 2,378,687, 19.6.45. 


Appl. 18.11.42. Method of producing a sealing deposit in a well-bore. 


W. G. L. Smith, assr to Thermoid Co. U.S.P. 2,378,738, 19.6.45. Appl. 19.5.41. 


Drill-pipe protector. 


G. C. Wrightsman and 8. E. Buckley, assr to Standard Oil Development Co. U.S.P. 
2,378,817, 19.6.45. Appl. 23.5.42. Producing oil. 


L. H. Hayward. U.S.P. 2,379,079, 26.6.45. Appl. 18.5.42. Well cementing device. 
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E. P. Partridge, assr to Hall Laboratories, Inc. U.S.P. 2,379,100, 26.6.45. Appl. 
18.1.45. Well drilling mud and process. 


C. 8S. Sanders, assr to Stanolind Oil & Gas Co. U.S.P. 2,379,106, 26.6.45. Appl. 
30.8.41. Detecting salt water intrusion. 

R. U. Fitting, jr.. and M. H. McKinsey, assr to Shell Development Co. U.S.P. 
9,379,138, 26.6.45. Appl. 11.1.43. Annular flow-measuring device. 

J. Young, jr., assr to Lane-Wells Co. U.S.P. 2,379,394, 26.6.45. Appl. 12.11.40. 
Packer holding device. 

A. D. Garrison, assr to Texaco Development Corpn. U.S.P. 2,379,516, 3.7.45. 
Appl. 30.10.42. Treatment of wells. 

W. W. Whatley, assr to Fladger Phenix. U.S.P. 2,379, 558, 3.7.45. Appl. 21.5.42. 
Retrievable squeezing tool for wells. 

E. 0. Bennett, assr to Continental OilCo. U.S.P. 2,379,561, 3.7.45. Appl. 21.11.31. 
Method of increasing the effective permeability of porous formations. 

L. F. Smith, assr of one half to C. J. McWhorter. U.S.P. 2,379,757, 3.7.45. Appl. 
9.11.44. Core retriever. 

D. Silverman, assr to Stanolind Oil & Gas Co. U.S.P. 2,379,996, 10.7.45. Appl. 
29.4.42, Transmitting system. 

C. E. Burt, assr to Baker Oil Tools, Inc. U.S.P. 2,380,022, 10.7.45. Appl. 23.6.41. 
Flow control apparatus. 

J. P. Sloan, assr to Houston Laboratories. U.S.P. 2,380,081, 10.7.45. Appl. 
26.3.42. Method of evaluating the content of gas reservoirs. 

J. P. Sloan, assr to Houston Laboratories. U.S.P. 2,380,082, 10.7.45. Appl. 
19.1.44. Apparatus for use in evaluating gas reservoirs. 

H. J. Woolslayer, assr to L. C. Moore & Co. U.S.P. 2,380,094, 10.7.45. Appl. 
29.10.43. Oil-well derrick structure. 

C. W. Kinnear. U.S.P. 2,380,112, 10.7.45. Appl. 2.1.42. Drill. 

W. M. Dobson, A. L. Frye, and T. A. Griggs, assr to Richfield Oil Corpn. U.S.P. 
2,380,156, 10.7.45. Appl. 10.6.41. Well drilling. 

G. F. Turechek, assr to Lane-Wells Co. U.S.P. 2,380,204, 10.7.45. Appl. 24.11.43. 
Gun perforator. 

R. J. Sullivan and J. Miller, assr to Standard Oil Development Co. U.S.P. 2,380,271, 
10.7.45. Appl. 2.2.42. Method for obtaining high pressure distillate samples. 

G. F. W. 


REFINERY OPERATIONS. 
Refineries and Auxiliary Refinery Plant. 


1314. Stainless Steels Minimize Corrosion in Processing Sour Crude Oils. R. B. 


Tuttle. Oil Gas J., 16.6.45, 44 (6), 104.—The Wood River Oil & Refining Co’s 
refinery at Hartford, Ill., has recently been operating on a 100% West Texas crude 
charge for twenty consecutive days out of each thirty-day period, for the remaining 
ten days a charge of 100% Mid-Continent crude was processed. Both types of crude 
are pretreated to remove salt and other undesirable materials before processing in 
the topping-vacuum-cracking plant. The usual products—straight-run gasoline, 
naphtha, kerosene, and a light gas-oil—are taken off at the atmospheric fractionator, 
and the cracking of a light and heavy gas-oil is carried out with a conventional type 
Winkler-Koch unit. 

The plant was constructed over four years ago to process Mid-Continent and Illinois 
crudes, but subsequent operations on sour crude have led to the installation of certain 
corrosion-resisting equipment. Recent examination showed that metal losses due 
to corrosion increase to a maximum at the heavy gas-oil cracker. A loss of 25% in 
six months occurred in the 4~6 Cr condensate line of the vapour separator. The loss 
in this time is believed nearly equal the loss in previous operation. 
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Control valves in this section made of 4-6 Cr were pitted, but higher turbulence 
. in the light gas-oil valve is believed responsible for the increased corrosion rate with 

the item. No metal losses occurred in processing equipment up to and including the 
crude debutanizer, but from the atmospheric fractionator on through the cracking 
sections losses increased to a maximum at the heavy gas-oil section of the cracker, 
There is no corrosion in the heating coil for the vacuum still, made of 4-6 Cr and 
installed in the latter part of 1944. . 

No metal losses occurred in the lined or unlined sections of the vacuum column, with 
but slight losses in the carbon steel product lines, and loss in equipment of 4-6% (r 
in the heavy and light gas-oil coils was negligible. Little losses occurred in pipe 
lines lined with 4-6 Cr in the cracking area, but the condensate line showed 25% loss 
in the last six months. 

Replacement with 4-6 Cr material is taking place, and it is estimated that this 
will reduce future metal losses. Thorough examinations are made periodically, and 
all measurements of wall-thickness are recorded. G. A. C. 


1815. Corrosion Problems in the Petroleum Industry. A. H. Stuart. Petroleum, 
1945, 8 (8), 153.—In sand-blasting operations, the pits produced by the grains of 
sand should not be deep, otherwise paint film may bridge the gaps and leave very 
small cells, in which corrosion may eventually commence. Combinations of zinc 
sulphate and potassium chromate, the aqueous solutions being sprayed on the surface 
simultaneously to precipitate an insoluble zinc sulphate, have shown promise in the 
experimental stage; and a dry surface is not a necessity. Paint is subsequently 
applied. Red lead is almost without rival as an anti-corrosive pigment. G. A. C. 


1816. Guide to the Selection of Corrosion-Resistant Piping Materials. From the 
Chart Prepared by G. L. Vane Bogart, Research Engineer, the Crane Company. Petrol. 
Engr, 1945, 16 (11), 177.—A tabulation shows, by means of reference letters, whether 
or not the following metals and alloys: iron and steel; Ni-Resist cast iron; 18-8 
Mo steel; monel metal; nickel; red brass; acid-resisting bronze and aluminium, 
may be used with sixty-six materials, including hydrocarbons, gases, elements and 
inorganic and organic chemicals. Other letters indicate: (1) That the materials may 
be used with caution, i.e., used where corrosion is permissible ; for temporary installa- 
tions ; or where cost of better materials is too high, and (2) that information is lacking. 
Reference notes are also included showing rec« dations relative to valve 
parts, elevated temperature effects, control of solutions, etc. W. H.C. 


1817. Preventing Boiler Metal Embrittlement. J. D. Betz. Refiner, July 1945, 
24 (7), 254-258.—Boiler-metal embrittlement (more correctly termed intercrystalline 
cracking) is a potential source of danger in all steam-generating plants. While many 
technical articles have been presented on the subjects of embrittlement, most of these 
deal with the research and laboratory data on which our present knowledge of em- 
brittlement is based. The purpose of the paper is briefly to outline the present status 
of the embrittlement problern in so far as it affects the practical operation of a power 
“plant. There is as yet no complete agreement on the basic theoretical physical and 
chemical causes for the phenomenon of embrittlement. Investigators also are not 
in complete agreement as to the solution to the problem. Some investigators believe 
the best solution to the embrittlement problem to be in the production of different 
types of steel for boiler metal. Other investigators indicate the solution to be in 
the correction of boiler-water characteristics. While use of special steel for boiler 
construction is theoretically a good answer to the problem, it is also a long-range 
proposition, and therefore the correction of the boiler-water characteristics is of more 
practical significance in preventing embrittlement in boilers which are now being 
designed as well as those which are in operation. This article is concerned with the 
prevention of embrittlement by correction of boiler-water characteristics. 
A. H. N. 


1818. Water Treatment. M. P. Robinson. Refiner, Sept. 1945, 24 (9), 347-348.—A 
new large water-treatment plant for a high-octane gasoline refinery is described. In 
@ minimum of ground space, the water-treating plant was designed to meet the 
following requirements: (1) softening to zero hardness to prevent boiler scale; (2) 
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proper reduction of silica for scale prevention; (3) reduction of the high carbonate 
alkalinity in the raw water to prevent the necessity for excessive boiler blowdown, 
and the inhibition of steel embrittlement ; (4) removal of all suspended matter ; 
(5) heating the raw make-up water to a satisfactory temperature for efficient chemical 
treatment ; (6) dewration of the treated water for the prevention of oxygen corrosion ; 
(1) reheating and dewration of returned condensate for prevention of oxygen corrosion ; 
(8) removal of oil from the steam used for heating and dewration ; (9) the maintenance 
of a phosphate excess in the finished water, which when mixed with the dewrated 
condensate, would maintain the accepted safe phosphate concentration in the boilers 
as additional insurance against scale formation; (10) cleansing the filters without 
loss of water, without contamination by non-dewrated wash water, and without 
disturbing the quiescent settling conditions accompanying the treating process. 
. A. H. N. 


1819. Taleo Refinery Trade-Waste Treating Purifies Water for Cooling. ©. G. Rook, 
jr. Refining, July 1945, 24 (7), 271-272.—After analysis of the water, the following 
ure was adopted. The water was to be neutralized to 7-0 pH with sulphuric 
acid. This treatment served two purposes. It broke out the oil in emulsion as well 
as neutralizing the water. After neutralization with the sulphuric acid, an iron 
compound was introduced. In this case it was copperous or ferrous sulphate. The 
of the iron is to precipitate the sulphides and to affix the water for ferric 
hydroxide flocculation for the removal of turbidity. After introduction of the cop- 
peras @ suitable amount of chlorinated lime is introduced—enough to precipitate the 
iron as ferric hydroxide and to adjust the pH of the finished to 8-0. Chlorinated 
lime is used because it not only oxidized the ferrous ion rapidly, but has also a great 
odour-removing quality. 
The system adopted is described in detail. A. H. N. 


1820. Compressed Air-Refinery Production and Maintenance Tool. E. C. Powers. 
Refiner, July 1945, 24 (7), 273-275.—The various uses to which compressed air can 
be put to operate auxiliary plant like air motors, hoists, etc., are described. 

A. 


1821. Theory of Ejectors. H. G. Elrod, jr. J. Appl. Mech., Sept. 1945, 12 (3), 
A-170-A-174.—This paper extends an ejector theory which has previously been con- 
firmed by the experiments of others. By means of the theory a new criterion of 
ejector performance has a new equation for ejector design are derived. Both the 
criterion and the equation are illustrated by a sample calculation in which a convenient 
computation procedure is employed. The procedure is adaptable to calculations 
for dissimilar fluids. A. H. N. 


1822. Inspection and Maintenance of Refinery Safety-Valves. E. R. Wilkinson. 
Refiner, July 1945, 24 (7), 245-248.—Spring-loaded relief valves are discussed in 
greater detail than deadweight safety-valves in this paper. Inspection and 
maintenance of safety valves at Baton Rouge refinery, where 6000-7000 valves are 
in continuous operation, are described. A. H. N. 


1823. Plant Design of Compressor Piping. B.C. Thiel. Refiner, July 1945, 24 (7), 
259-262.—The basic principles involved in the design of the piping of compressor 
plants are presented. The treatment of the problems are mostly graphical. 

& Bek. 


1824. Ras Tanura Refinery Project. Anon. Petrol. Engr, July 1945, 16 (11), 61- 
75.—The Arabia American Oil Co’s refinery at Ras Tanura, Saudia Arabia, which 
was commenced in June 1944, is expected to start operations in September at half 
its designed capacity. The plant consists of two crude-oil distillation units, each 
processing 25,000 brl/day ; two large units for the thermal reforming of heavy straight- 
rn gasoline; and other equipment; for producing motor gasoline, diesel oil, and 
uel oils. 
The crude-oil sources are those from the Abqaiq field, which will be pumped through 
a 12-in line, 40 miles (now under construction) via the principal Dammam field at 
FF 
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Daharan, and thence through a 10-in line 39 miles via the newly discovered Quatif 
field to the refinery. From the Dammam field there is a 12-in line for the supply of 
crude to the Bahrein refinery, a distance of 34 miles, of which 17 miles is submaring 
and about 9 miles is overland across Bahrein in a direction slightly south of a line from 
west to east to the refinery. Cathodic protection is installed from both shores. jj 
crude will be stabilized at Daharan before sending on to the two refineries. 

The article is mainly devoted to constructional details, topography of the district, 
and lay-out of the subsidiary installations. The land elevation at the refinery is 
only 6 ft above high-tide water, and required filling from adjacent sand-dunes, and 
consequent erection of structures on piles emplaced on the sandstone formations 
10 ft below general level. Oily water and sewage, in consequence, must be pumped 
to the sea. Inundation by water from exceptional high tides was another factor to 
be guarded against. The loading terminal is 6 miles from the refinery, and consists 
of a jetty to accommodate four ships and a submarine, loading and unloading line is 
provided for one tanker. 76 million gal per day of cooling water from the sea is 
lifted by propeller type pumps and passes via a concrete canal, 2000 ft long, to a 
settling basin, and then through a travelling screen to the suction sump, from which 
it is lifted by four high-pressure pumps and pumped through a concrete pipe to the 
refinery. Discharge from the units is made some miles away from the intake. Steam 
and electric power is provided by three boilers of 200,000 lb capacity, operating at 
650 psi; and three turbine generators of 6000 kw give 13,000-volts, 60-cycle, 3. 
phase power. As the available water contains 3000 p.p.m. of total solids, and is 
limited in supply, the boilers are operated on a closed system and all condensates are 
conserved. Maps and illustrations of the units and photographs of the wharf and 
constructional work in progress are shown. Offices and houses, etc., are briefly 
described. 7000 natives were employed on the construction. W. H. C. 


Distillation. 


1325. Calculation of Plate Columns for Binary Distillation by the Ponchon Method. 
R. R. White. Refiner, Sept. 1945, 24 (9), 357-362.—The application of the Ponchon 
method to the cases where open steam is used and to columns with multiple feed or 
multiple products is discussed in some detail. The example problems presented 
demonstrate the extreme flexibility of the Ponchon method for computing plate 
columns. The concept of addition and differences points eliminates the necessity 
for involved algebraic manipulation regardless of the complexity of the operation 
under consideration. The representation of a fractionating column on the enthalpy- 
composition diagram gives a clear and exact picture of the effect of operating variables 
is distillation problems. Its only apparent disadvantage as compared with other 
graphical methods is that in some cases it requires larger graph paper. A. H. N. 


1326. Refiner’s Notebook. Types of Reflux. W. L. Nelson. Oil Gas J., 16.6.45, 

44 (6), 143.—Computations are given for hot, cold, internal, and circulating refluxes 
to maintain thermal balance at the top of a tower, and estimation of reflux 

ratio described. G. A. C. 


Absorption and Adsorption. 


1827. Foaming a Factor in Absorber Design. H.C. Schutt. Refiner, July 1945, 
24 (7), 249-253.—After discussing the types of absorption methods used in industry 
and the significance of foam, it is concluded that the foaming of liquids represents 
a major problem in industrial process design. The specific operating and test data 
given in this article indicate the importance of the proper selection of the absorbent 
for an absorption recovery cycle applied as an integral process step of modern refining 
operations. If an indigeneous menstrum is used, information on its foaming charac- 
teristics should be obtained so that proper design allowances can be made. A thorough 
investigation of the foaming phenomenon as it concerns the refining industry seems 
highly desirable. The experimental data presented in this article are insufficient for 
an exhaustive analytical study and mainly intended to define the en 6 a suggest 
ways and means for its practical solution. H. N. 
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Cracking. 
1328. Improvements Increase Fluid Catalytic-Cracking Process. E. V. 
Murphree, C. L. Brown, E. J. Gohr, C. E. Jahnig, H. Z. Martin, and C. W. Tyson. 
Oil Gas J., 3.3.45, 43 (43), 64.—The difference between the old and the modernized 


fluid catalytic cracking processes, called the upflow and downflow operation respec- 
tively, is clearly shown by diagrams. In the downflow method the reactor is wide 
and allows low vapour and catalyst velocities, with the consequent separation of the 
catalyst in the reactor requiring only a one-stage cyclone for the separation-of about 
4% of the circulating catalyst to be recovered. In the upflow method the reactor 
is narrow and longer, so that the velocities are higher and the catalyst is transported 
with the overheads and has to be separated by a three-stage cyclone. 

The new process is fully described and illustrated by a flow-sheet and sketches of 

icular parts of the equipment. 

Catalyst Flow.—The catalyst from the regenerator stand-pipe enters the reactor 
inlet, where it meets the preheated feed in the ratio of 5-30 lb of catalyst to 1 Ib oil, 
depending on the conditions employed. These ratios require a large circulation of 
the catalyst amounting to 8-50 tons/min for a 15,000 bri/day plant. In the reactor 
the dense turbulent catalyst bed settles out from the vapours as a dense beard in a 
clearly defined zone level which can be adjusted for the severity of cracking desired. 
On leaving the fluidized reaction bed the catalyst passes to the bottom of the reactor, 
where it is steam stripped, to remove hydrocarbons, and through a slide-control valve 
into the spent catalyst line, in which it is air transported to the regenerator. In the 
regenerator the catalyst mixes as a dense fluid of such a volume as to afford sufficient 
time for regeneration. For the 15,000-bri/day unit a hold up of 150-500 tons is 
usual 


Oil Flow.—The charge-stock is preheated by exchange from the fractionator 
bottoms stream to between 100° and 400° F. as required. The feed, which may be 
varied from a naphtha to a heavy fraction, is passed tothe reactor with hot catalyst 
controlled out by the slide-valve of the regenerator at 1000—1150° F., which heats 
and vaporizes it to 800-1000° F. The cracked vapours, as overheads, pass via the 
cyclone separator to the bottom of the fractionator and up through five disc and 
doughnut trays, down which the heavy bottoms (cycle) stream is flowing. This 
cools and fractionates the vapours into wet gas, light distillate gas oil, and cycle stock. 
The cooling stream, which also serves to remove any entrained catalyst, is passed 
through heat-exchangers to heat part of the fresh feed, any excess of heat being used 
for producing high-pressure steam. Part of the stream is also passed through a Dorr 
thickener, the stream returning to the fractionator for further cooling operations. 
The reactor is usually maintained at 8-12 p.s.i., turbulence aids uniformity of tem- 
perature, and severity of cracking is attained by simple regulation of the catalyst 
level in the reactor, or by change in rate of the catalyst circulation. 

Air Flow.—The air flows through an auxiliary burner used for starting up the 
plant, and then flows to the spent catalyst return line, where it dilutes the solids 
flowing from the spent catalyst standpipe and enters the regenerator. The catalyst 
is burned to a carbon content of 1-0-5% at 1000-1150° F. under 2-4 p.s.i. The flue 
gases pass through a one-stage cyclone to a Cottrell precipitator, via a waste-heat 
boiler. The catalyst storage and plant performance are widely treated. Yields and 
qualities of aviation components from operations on paraffinic and naphthenic stocks 
and the acid treatment of products from a paraffinic gas oil are tabulated, but octane 
values are not allowed to be given. The anti-knock qualities of motor gasoline from 
cracking paraffinic and naphthenic stocks at 965° F. are shown, the octane values, 
C.F.R.-R. clear being 96-8 and 99-8, respectively ; they have Reid vapour pressures 
of 10 p.s.i. W. H. C. 


1329. How Catalytic Cracker was Modified to Increase Throughput 50 Per Cent. J. H. 
Kunkel. Petrol. Engr, July 1945, 16 (11), 137.—In the manufacture of 100-octane 
aviation components the Bayway refinery, New Jersey, fluid catalytic cracking plant, 
is closely integrated with the Baltimore refinery, Maryland, to which the isobutanes 
from the Bayward polymerization units are car transported for alkylation. The 
modifications to the Bayward cracking plant were made to increase the iosbutanes 
for alkylation or for use as repressuring agent and increase the make of catalytic 
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base stock. The plant designed for 13,000-bri/day, single-pass cracking of heavy 
gas oil had also been operated on second-pass retreating of the first-pass catalytic 
naphtha, and one-pass cracking of light virgin gas oil up to December 1944. During 
that month single-pass trials, cracking light gas oil, were made to ascertain the reactor 
limits, and indicated that a feed of 16,000 bri/day could be maintained as the optimum, 
without after-treatment of the catalytic base. In April 1945 the reactor was lengthened 
from 28 to 53 ft and the acid-treating plant was also enlarged to refine the C 6's to 
340° F. fraction in order to reach 19,500 bri/day maximum. Other changes made 
to avoid bottlenecks, and to help maintain this maximum throughput, were: (a) to 
obtain a higher carbon burning capacity ; (b) to lower carbon yield ; (c) to raise gas. 
compression capacity; (d) to attain better tower fractionation. 

Catalyst Regeneration.—To obtain increased flow of air in air-compressor lines, 
orifices were replaced by Pitot tubes, the air line to spent catalyst injector was increased 
from 8 to 12 in; the secondary air line to auxiliary burner was regularly used. These 
improvements resulted in a 5% burning capacity. Cooling water for the steam 
turbine-blower was chlorinated to eliminate algae formation. A new line from pre. 
cipitator direct to regenerated hopper, in place of the line formerly going to the third 
multicyclone, overcame partial plugging and erosion of the multicyclone, resulted 
in increased burning capacity, and reduced the amount of fines carried to the pre. 
eipitator. The increase of air obtained gave a higher pressure on the regenerator, 
and to avoid exceeding the critical velocity, a damper was placed in the flue between 
multicyclone and precipitator. The placing of an automatic control of the oxygen 
excess in the flue gas of regenerator gave a 3% increase in regeneration. Regenerator 
temperature was increased by 10° to 1600° F., and afforded an increase in burning 
capacity from 8800 to 10,000 lb/hr. 

Reduction of Carbon Production.—Originally slurry oil, containing high carbon. 
producing fractions that add to the burning load, was pumped directly from frac. 
tionator bottom to reactor feed. The duty and operating data of a Dorr thickener 
which was installed in the transfer line to the slurry pump are described, and show 
that carbon production was reduced 20%. Other modifications, such as i 
all lines, changing pump from centrifugal to reciprocating, and installing a flow con- 
troller, increased the thickener capacity by 30%. Replacing the conventional 
stripper of the spent catalyst, in the hopper, by a disc and doughnut dispersed-phase 
stripper has greatly reduced the occluded oil vapour formerly carried over to the 
regenerator. 

Higher Gas-compressor Capacity—Compressor limitations were improved by the 
installation of clearance bottles on the suction lines; a 10% gain resulted. 

Fractionater Performance.—Difficulties of coke formation at bottom of fractionator, 
which limited feed rate and. affected column control, were finally overcome, after 
various attempts, by removing the fractionator bottom disc, raising vapour inlet 
4 ft, and repositioning it from the centre of tower to the perimeter, and by quenching 
the vapour at the inlet by a steam condensate, resulted in the decrease of temperature 
from 900° to 775° F. These changes resulted in the elimination of the coke troubles 
over a period of eleven months following their completion. W. H. C. 


1830. Houdry Fixed-Bed Catalytic Cracking Unit. E. E. Pettibone. Petrol. Engr, 
June 1945, 16 (9), 149.—A Houdry fixed-bed catalytic cracking unit designed for a 
throughput of 16,200 brl per stream day has been erected at Cleveland, Ohio. The 
unit is in two separate sections, a six-case fixed-bed cracking section with heater 
fractionating and stabilizing towers, and a treating section having the same general 
equipment, but with only three cases. The six-bed section converts mixed virgin 
gas oils from the refinery’s crude and vacuum pipe-stills to a feed for the second 
section, which produces base stock for blending into 100-octane aviation fuel. By- 
products are catalytic gas oils, isobutane for alkylation feed, isopentane, naphtha, 
and fuel gases. Each pair of cases in the six-case section have their own inlet and 
outlet manifolds, the motor valves being automatically controlled by a single cycle 
timer, so that each pair is on stream for 10 min. During the next 5 min the oil vapours 
are removed and purged for regeneration, which latter takes 10 min, after which 
period a further 5 min is occupied in removing air and combustion products in pre- 
paration for the return of the oil vapours. , 

Part of the exothermic heat released by the burning of the carbon deposit on the 
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ventilated to preclude explosive and corrosive vapours. G. A. C, 


1831. Paulsboro T.C.C. Unit Designed for Treating or Reduced Crude Cracking Opera- 
ions. Part 3. Principal Controls. J. H. Kunkel.- Petrol. Engr, June 1945, 16 
(9), 235.—The rate of feed and recycle flow in the Paulsboro unit is maintained by 
two rate-of-flow controllers. The flow from the vaporizer furnace through a tar- 
stripper and then through the superheater before entering the reactor is automatically 
controlled at all points. A diagram of the reactor, catalyst elevators, and thermafor 
kiln is situated in the main control-room, and gives operators a complete picture. 
Adequate safety precautions are taken. For instance, a rate-of-flow controller 
alarm is installed on the superheated steam line into the bottom of the reactor, an 
audible alarm notifying loss of steam. 

Provision is made for opening and closing pressure-actuated valves by manual 
means. The catalyst is controlled and recorded, and the kiln-feed elevator stopped 
or started by automatic methods employing pilot valves energized to control the 
chopper-type valve regulating the flow of catalyst. Kiln control is identical to that 
in the reactor catalyst hopper. The chopper valve at the kiln bottom is manually 
controlled to govern the rate of circulation from 50 to 130 tons per hour. Frac- 
tionator controls are installed, flow of quench and sidestream being governed, and 
fractionator temperature recorded. G. A. C. 


1332. Mechanism of Flow in Fluid-Catalyst Cracking. H. P. Wickham. Refiner, 
July 1945, 24 (7), 263-266. Paper Presented before American Society of Mechanical 
Engineers.—The general principles of and factors affecting the flow of materials in 
a fluid-catalyst cracking unit are discussed. Density and fluidity control are effected 
by the ratio of catalyst to air. Density differences are utilized to balance the system 
of flow. A. H. N. 


1333. Catalytic Cracking of Texas Panhandle Gas Oil by cycloVersion Process. A. E. 
Buell and B. Skinner. Oil Gas J., 5.5.45, 48 (52), 87.—Since June 1944 Phillips 
Petroleum Co’s commercial “ cat cracker’ has been in operation, and is to process 
about 12,000 bri per day of Texas Panhandle gas oil to produce raw materials for the 
manufacture of aviation gasoline components and high-grade automotive fuel-stocks. 
The cycloversion process produces premium-quality gasolines. The desulphurizing 
action of the natural catalyst used yields a recycle gas oil showing a 50-60% sulphur 
content reduction. 

The octane numbers of cycloversion gasolines are 76-77, an increase of 16-19 clear 
A.S.T.M. over products from thermal cracking. The virgin gas oil is catalytically 
cracked by a single-pass operation on cracking cycles of 4-10 hr before regeneration, 
the products then being separated into light olefins, high-quality gasoline, and catalytic 
gas oil, This gas oil is then thermally cracked to produce additional gasoline, light 
olefins, and residual fuel oils. There is no practical difference in temperature between 
the operations, and it has not been necessary to replace cycloversion catalyst to main- 
tain activity, and replacement due to four inspections per year would amount to a 
catalyst cost of about $0-0016 per barrel of charge, a fact contributing materially to 
the over-all low operating cost of the process. 

The relatively high operating pressure of the process (75-81 lb/sq in) results in 
reduced size of equipment and lower gas compression costs. Dry gas production, 
exclusive of propylene, is about 632 M.B.t.u. per barrel of charge. A wide yy. of 
charge stocks can be handled by the cycloversion process. G. A. C. 


Special Processes. 


1334. New Methods of Producing Butadiene. Anon. Oil Gas J., 16.6.45, 44 (6), 
151.—New methods of producing butadiene from diisopropyl and ethylene have been 
patented. U.S. Pat 2,376,961 employs the pyrolysis at 1350-1550° F. of diisopropyl 
(2: 3-dimethylbutane), itself synthetically produced by alkylation of isobutane and 
ethylene. Pat. 2,376,986 describes the controlled air oxidation of ethylene; 2,376,987 
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the catalytic conversion of ethylene oxide and ethyl alcohol to butadiene; ang 
2,377,025 cites passing acetaldehyde and ethylene vapour at atmospheric pressure 
over a catalyst having a base of aluminium, magnesium, or zinc. G. A. ©, 


1835. Fischer-Tropsch Synthesis and the Petroleum Industry. V. I. Komarewsky 
and C. H. Riesz. Nat. Petrol News. Tech. Sec., 7.2.45, 37 (6), R. 97.—The application 
of the Fischer-Tropsch process to the petroleum industry is outlined and the historical] 
development of the syntheses is surveyed. The early work on hydrogenation by 
Sabatier, Fischer-Tropsch, and others is discussed. With a cobalt catalyst, Fischer- 
Tropsch obtained saturated and unsaturated gaseous and liquid hydrocarbons, 
alcohols, acids, aldehydes, ketones, and esters. In 1923 Fischer and Tropsch an. 
nounced the ‘‘ Synthol ”’ process, in which an iron-alkali catalyst was used. Synthol 
consists of the above-mentioned products with only about 1% of hydrocarbons. By 
heating synthol at 842° F., hydrocarbons were obtained. In 1926 the Fischer- 
Tropsch Kogasin synthesis was announced. This synthesis takes place under the 
reverse conditions by which synthol is produced. Kogasin is almost free from 
oxygenated compounds, and consists largely of hydrocarbons ranging from methane 
to paraffin wax. The laboratory and commercial development of the kogasin 
synthesis are fully outlined. In 1936 an advance in the kogasin process was announced 
by Fischer and Pichler ; by working at 75-220 p.s.i. with an iron or cobalt catalyst, 
an optimum yield of solid and liquid hydrocarbons was obtained. They called this 
process the middle-pressure synthesis. In 1938 the high-pressure wax synthesis was 
described. This process uses catalysts of group VIII, especially ruthenium at 1500 
p-s.i. and at 383° Y. and gives hydrocarbons and high-melting-point waxes approxi- 
mately in the proportion of 2 parts wax to | part of oil. Kogasin products are com- 
posed of straight-chain paraffins and olefins with only small amounts of aromatics 
and naphthenes and oxygenated compounds, and consequently the gasolines from 
kogasin have only low octane values, as shown below. Lubricating oils are not 
produced directly, but methods for their production from kogasin are outlined. 


Composition of Kogasin. (Cobalt Catalyst.) 
% by weight. Olefins % by volume 
8 


C, and (, hydrocarbons 55 
Gasoline {to 302° F.), octane number 55 : 46 45 
Naphtha (202-392° F.) 14 25 
Diesel oil (high cetane number) . P 4 22 10 
Paraffin wax from oil (m. pt. 122°F.) 7 
Paraffin wax from catalyst (m. pt. 194° F.) ‘ 3 —- 


Egloff et al. increased the octane number of a kogasin oil form 20-66 by thermal 
reforming and cracking, and the catalytic polymerization of the cracking gases, with 
a yield of 84:3%. 

Since 1940 two new processes have been reported by Fischer and his co-workers : 
the naphthene synthesis and the iso-synthesis. In the former, naphthenes and 
aromatics are produced; the latter presumably forms iso-paraffins directly, the C, 
fraction of which is reported to contain 90% of isobutane. Very little information 
of these processes is available. The difficulties encountered in the Fischer-Tropsch 
synthesis and the mechanism of the reaction are fully discussed. Sabatier’s and also 
Fischer and Tropsch’s conception that carbides were formed and then reduced by 
the hydrogen-producing methylene radicals is amplified by Crackford’s explanation 
of the reaction mechanism involving chemisorption and reduction of carbon monoxide : 
2Co + CO + H, —->Co,C + H,0, and reduction of carbide by molecular hydrogen 
resulting in the formation of surface methylene radicals, and according to the amount 
of chemisorbed hydrogen present producing: if large, methane; if small, hydro- 
carbons: nCo,C + nH, —>(CH,)n + 2Co, the synthesis of paraffins or olefins 
depending on the conditions prevailing. Herrington and Woodward consider 4 
cobalt catalyst to possess two active centres: (a) which causes formation and poly- 
merization of methylene groups, probably CoC, and (b) which effects the liberation 
of the products, probably Co, metal. When (a) predominates, liquid products result ; 
when (b) predominates, gaseous products are formed. The authors consider that the 
catalyst surface, and particularly the composition ofsthe catalyst, greatly influence 
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the reaction, and that a multi-component or complex-action catalyst best fulfils the 
requirements for the Fischer-Tropsch synthesis by having: (1) the ability of forming 

carbides with the CO; (2) hydrogenating ability; and (3) polymerizing ability ; 
these affording an explanation of several phenomena observed during the reaction 
by other workers, and which are discussed. 

It is believed that recognition of the factors outlined will narrow the search for 
catalysts which control the synthesis reaction to the formation of the types of liquid 
hydrocarbons most desired. 

The utilization of the process to convert natural gas to gasoline is probable now in 
certain areas. Future research may lead to a broad application in the production 
of high-quality fuels. W. H. C. 


1836. British Research on Petroleum Substitutes. 7(2) Synthetic Lubricating Oils. 
R. M. Bridgwater. Petroleum, 1945, 8 (8), 152.—Products obtained by the hydro- 
genation of coal are unstable, cracking being unavoidable. Polymerization of olefins 
and saturated hydrocarbons with or without the aid of catalysts can be effected to 
yield compounds of widely varying molecular complexity. Volatile halides such as 
chlorides of zinc, tin, and aluminium accelerate polymerization. 

Low-temperature carbonization gas spirit yields oils of somewhat poor quality, 
which are not improved by solvent extraction. The polymerization of ethylene 
yields oils with moderate viscosity indices; the catalyst used influences the viscosity 
of the product. Chloro-compounds, when condensed, yield oils with viscosity indices 
about 105 and having pour points about 55° F., provided suitable catalysts are used. 
The primary products of the Fischer-Tropsch process after polymerization with 
aluminium chloride yielded oils of fair quality, by a method used by Synthetic Oils, 
Ltd. At the Fuel Research Station the 80-140° C. fraction of the primary synthesis 
product yielded an oil of promise, which failed, however, to meet the Air Ministry 
specification. G. A. C. 


1837. British Research on Petroleum Substitutes. 8(1) Methane. R. M. Bridgwater. 
Petroleum, 1945, 8 (9), 179.—Methane occurs naturally in Britain in association with 
coal seams, but controlled removal is not yet possible. Sewage gas contains 70% 
of methane, but supply is limited. Methane is synthesized by the Sabatier and 
Senderens process from hydrogen and carbon monoxide ; the first commercial process 
was worked by the Cedford Gas Co., nickel being the catalyst. The method was 
subject to research, and eventually a gas containing 77:7% of methane was produced. 
The Fuel Research Station experimented with molybdenum catalysts, but it was 
found that 90% conversion was only obtained at a pressure of 200 atm and a through- 
out of 2000 vol of gas per vol of catalyst space per hour ; and in 1939 methane synthesis 
was still a long way from being a commercial proposition. Graham and Skinner 
submitted town’s gas to catalytic methane synthesis to obtain a gas calorific value 
of 722 B.T.U. per cu ft. G. A. C. 


Metering and Control. 


1838. Measurement of Flow of Fluids through Orifice Meters. W.L.Cowan. Rejfiner, 
Sept. 1945, 24 (9), 363-372.—This forms a part of the Southern California Meter 
Association Meter Course. In this part of the course, the practical aspects of metering 
liquids and steam are described and illustrated. A. H. N. 


1339. Fundamentals of Orifice Meter Measurement. J. B. Taylor, jr. Rejfiner, 
July 1945, 24 (7), 269-270.—This paper forms a part of the Southern California Meter 
Association Meter Course. The flow of fluids in orifices is described and the funda- 
mental principles used in the calculations are briefly reviewed. A. H. N. 


1340. Fundamental Gas Laws and their Application to Orifice Metering. E. Valby. 

Refiner, July 1945, 24 (7), 267-268.—This paper forms a part of Southern California 

Meter Association Meter Course. In it the basic principles of metering by means of 

an orifice, taking into account supercompressibility effects, are presented. + 
A. H. 
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1341. Functions and Fundamentals of Temperature in Refinery Process Control, 
D. M. Boyd, Jr. Refiner, Sept. 1945, 24 (9), 334-337.—Basically instrumentation 
is the control of a product by its physical properties. At present only two of these 
properties—temperature and pressure—are being extensively used in refining. It 
is evident that many additional properties that can be used, such as refractive index, 
absorption spectra, and dielectric property. Some separations in refinery processing 
must be made on such slight changes in temperature that it seems logical that one 
or more of these other properties may offer much better approach to proper control, 
In this paper the development of temperature process control is traced and the control 
of temperatures in a 100-octane gasoline plant is used to illustrate the principles. 
A. H. N. 


43225 


1342. Its Application to Petroleum Technology. F. R. Staley. Oil 
Gas J., 5.5.45, 43 (52), 82.—Electronics deals with the conduction of electricity 
through a vacuum or a gas; the electronic tube is an electrical device that controls 
current very rapidly without the use of moving parts. There are many types of such 
tubes, devised for specific purposes. The Phanotron, for instance, is a mercury. 
vapour-rectifying valve, suitable as a power source for magnetic fields of rotating 
machines and magnetic separators. 

Electronic tubes are employed in the Ignitron contactor to close and open the 
primary circuit or a resistance welder, thus greatly increasing the speed of forming 
liquid-tight and gas-tight joints. Thyratron synchronous precision controls used to 
control the time interval and current magnitude for each weld consist of an adjustable 
synchronous timer, an electronic switch and an electronic heat control for finely 
adjusting current. 

The electronic tube can generate alternating currents from a direct current line. 
In the brazing and soldering of small parts the tubes can induce a current in the 
surface of the piece and cause it to heat largely by resistance losses. 

Pliotrons, high-vacuum tubes that contain at least three el t thode, anode 
and grid—are used in the ‘‘ dynetric ’’ balancing machine to magnify minute voltages 
produced by rotor unbalance. 

Electronic control finds a very wide range of application, in power conversion, 
amplification, and in electronic timing and switching circuits. 

Electronic tubes are used to convert light into electricity and back into light again, 
a typical vacuum phototube consisting of a cathode coated with a photosensitive 
substance and an anode of distinctive shape. The X-ray tubes are used in radio- 
graphy, fluoroscopy, and diffraction; and television depends on the cathode-ray 
tube to translate variations of current strength into proportional variations of light 
brilliance. G. A. C. 


2 ue 


1843. Electronics—Its Application to Petroleum Technology. Part III. F. R. 
Staley. Oil Gas J., 16.6.45, 44 (6), 120.—A few typical industrial electronic circuits 
are described, with elementary diagrams showing all sequences. An important 
application of interlocked magnetic and phototube controls is in the control of grind- m 
ing and cutting tools following contours to a high degree of accuracy. Phototubes +) 
initiate a voltage to operate the shutter of night aerial cameras. 

Automatic time-cycle valve control, for periods from a few minutes to several b 
hours, operating fifty or more valves in exact sequence, is possible in modern cracking th 
plants producing aviation gasoline, toluene, and butadiene, by use of electronic timers. 

Central-feed automatic lubrication systems employ these timers. High-tension 
electronic tubes are used in the recovery of catalyst particles, ranging from 10 to 15 
microns, that escape from the regenerators of fluid catalytic cracking units. Elec- 
tronics is applied to carrier currents for voice communication and supervisory control. 
In the electron microscope the source of illumination is a hot cathode which emits 
electrons made to move at a high velocity under the control of an anode. The very 
high magnifications obtainable find employment in the determination of particle 
size and shape, analysis of materials, and study of molecular structure. 

The mass spectrometer, using gas molecules ionized in a quadrant-shaped vacuum 
tube, finds application in the manufacture of gasoline, synthetic rubber, explosives, 
and chemicals, and in detegtion of small traces of gases. G. A. C. 
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1344. Measurement of Solids in TOC Process. A. E. Kelly. Refiner, Sept. 1945, 
24 (9), 336-341. Paper Presented before Southern California Meter Association.—The 
Thermofor Catalytic Cracking unit is divided into a catalyst section and an oil section, 
which are integrated in the reactors. The oil section, which handles the hydro- 
carbons before and after the reactors, contains equipment common to the oil industry, 
but the catalyst section is novel. In the catalyst section the process solves the problem 
of coke removal by moving the pelleted or bead catalyst continuously through the 
reaction and regeneration steps. The purpose here is to discuss the general methods 
and equipment used in the measuring and establishing of catalyst flow rates, catalyst 
levels, and reactor seals. This is done by giving a diagram of the plant and describing 
in detail the different measuring and control components. A. H. N. 


1845. Some Aspects of Standardization in Oil Measurement. H. Hyams. J. Inst. 
Petrol., Sept. 1945, $1 (261), 339-342.—A preliminary report by the Chairman of 
Standardization Sub-Committee No. 1—Measurement and Sampling. A. H. N. 


Safety Precautions. 


1346. Analysis of Fireproofing Methods used in Refinery Construction. E. F. Brum- 
merstedt. Nat. Petrol News, Tech. Sec., 7.2.45, 37 (6), R. 86.—The protection of 
structural steel work in a refinery is described and a fireproofing specification is given 
which defines the structure components to be covered and the materials to be used 
in fireproofing. The material specified is Portland cement mortar, composed of 1 
part cement and 3 parts of sand by volume, applied as a 2-in minimum covering, all 
members being previously wrapped with the wire mesh specified. The wrapping 
of the structural materials, such as beams, channels, and aa struts, and the pro- 
tective cement coating are shown in diagrams. Methods of applying the protective 
coating cements, etc., are described—viz., “‘ Guniting " or pneumatic application, is 
favoured as the simplest and most economical ; poured cement; brickwork and pre- 
fabricated methods are discussed as to their advantages or disadvantages from the 
aspect of suitability, ease of application and cost of construction. W. H.C. 


Propvwcts. 


Chemistry and Physics. 


1347. Heats of Combustion and Isomerization of the Eight C,H,, Alkylbenzenes. 
W. H. Johnson, E. J. Prosen, and F. D. Rossini. Bur. Stand. J. Res. Wash., 1945, 
35, 141.—Continuing the work on determination of heats of combustion, formation, 
and isomerization of hexanes, heptanes, and octanes already reported (Bur. Stand. 
J. Res. Wash., Prosen and Rossini, 1941, 27, 289 and 519; 1945, $4, 65 and 163), 
the heats of isomerization of the eight CyH,, alkylbenzenes have been determined by 
measurement of the ratios of heats of combustion in the liquid state using specially 
purified samples of these compounds and the procedure described. 

These data were combined with the value previously reported for the heat of come 
bustion of n-propylbenzene to obtain values for the heats of combustion of each of 
the C,H,, alkylbenzenes iu the liquid state at 25° C. T. M. B. M. 


1848. Thermodynamic Properties of Methane at Low Temperature. W. H. Corcoran, 
R. R. Bowles, B. H. Sage, and W. N. Lacey. Ind. Eng. Chem., 1945, 87 (9), 825.— 


The thermodynamic properties of methane from 70° to — 230° F. and from atm 
pressure to 1400 lb psi, absolute have been derived from literature data, and are 
presented in tabular and graphical form. A. W. 


1849. Thermodynamic Properties of 1 : & 
States. R. B. Scott, C. H. Meyers, R. D. Rands, Jr., F. G. Brickwedde, and N. 
Bekkedahl. Bur. Stand. J. Res. Wash., 1945, 35, 39. —The butadiene was purified : 
(i) by distillation and taking a“ heart’ cut ; (ii) fractional distillation ; (iii) fractional 
distillation using a specially designed column ; and (iv) fractional "crystallization. 
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Estimation of the purity of the various samples based on melting-point data and 
vapour-pressure measurements are given. 

A calorimeter of special design with electrical control and measuring circuits ig 
described, and was used for determination of specific heat, heat of fusion, and heat 
of vaporization. Values for specific heats from — 258° to + 30° C. and heats of 
vaporization from — 26° to + 23° C. are tabulated. The accuracy of the calorimetric 
measurements was discussed. 

Pressure-volume temperature measurements were made by two different types 
of apparatus (both fully described),one for the range 195-288° K. and the other for 
0-152° C. The accuracy of measurements made is discussed, and results compared 
with those of other observers. 

Special manometers are described for determination of density of the superheated 
vapour which was carried out in the range 30-150° C. Density of the saturated 
liquid was measured in a specially constructed pyknometer in the range — 78° to 
+ 95° C. 

The critical constants for 1 : 3-butadiene are tabulated, and tables embodying the 
results of all these measurements are included for specific heats, enthalpy, and entropy 
of the solid, liquid, and vapour. T. M. B. M. 


1350. Phase Behaviour of Binary Carbondioxide-Paraffin Systems. F. H. Poettmann 
and D. L. Katz. Ind. Eng. Chem., 1945, 37 (9), 847.—The vapour-liquid equilibria 
and critical loci of the binary carbondioxide-propane, carbondioxide-butane, and 
carbon dioxide-pentane systems have been determined. The complete transition 
from the carbondioxide-ethane system, which forms constant boiling mixtures, to 
the carbon dioxide-pentane system, which has normal behaviour, is shown. The 
experimental data are presented in both graphical and tabulated form. A. W. 


1851. Vapour-Liquid Equilibria in Mixtures of Volatile Paraffins. G. H. Hanson, 
G. G. Brown. Ind. Eng. Chem., 1945, 37 (9), 821.—Two five-component mixtures 
were prepared of volatile paraffin hydrocarbons having critical temperatures of 
approximately 100° F. and critical pressures of about 2000 Ib psi, absolute. Vapour- li 
liquid equilibrium determinations were made on these two mixtures at 100° F. and E 
at pressures up to that of the single phase. Equilibrium constants at 100° F. from m 
these two mixtures were compared with those from a binary and ternary mixture, hy 
each of which has a critical temperature of 100° F. and a critical pressure of approxi- B 
T 
th 
(- 
fo 


mately 2000 Ib psi absolute. Within the limits of experimental error, it is shown 
that equilibrium constants of the volatile paraffin hydrocarbons in binary or complex 
mixtures of paraffins, may be defined by specifying the temperature, pressure, and 
“convergence pressure” corresponding to the temperature of equilibrium. The 
convergence pressure is the critical pressure of a mixture at its critical temperature, 
and at any other temperature is that pressure at which the equilibrium constants 
appear to converge to unity. A. W. 


E 
1852. Variation of Viscosity of Liquids with Temperature. P. P. Kobeko, E. V. wi 
al 
d 
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Kurshinskii, and N.I. Shishkin. Symp. Vise. Liquids and Colloids, Acad. Sci. U.S.S.R., 
1944, 2, 71-75.—The derivation of expressions for change in viscosity with tem- 


poratune belay Curves of log = ) are plotted, on the one diagram, 


for a wide variety (19) of substances, ranging from compressed gases to high-melting li 
silicates. A general similarity of type is observed for the majority of the curves. It T 
is considered that viscosity-temperature relationships present a unified picture and of 
that distinctions between “simple ”’ and “ complex ” liquids are not justified. In of 
the case of a change from the liquid to the gaseous state there is a sudden inversion b 


of the curve at the critical point. The course of a typical complete viscosity—tem- tl 
perature curve, including both the liquid and gaseous regions, is plotted and discussed. 

1 

1353. Theory of the Viscosity of Liquid Mixtures. Ya. I. Frenkel. Symp. Visc. E 

Liquids and Colloids, Acad. Sci. U.S.S.R., 1944, 2, 30-34.—A mathematical discussion, (c 


dealing with binary mixtures. Starting from a consideration of a molten salt as being fr 
@ liquid mixture of anions and cations, the treatment is developed to deal with mixture tl 
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viscosities from the standpoint of diffusion mechanism, and from that of the free 
volumes. The formula suggested differs from those put forward earlier by other 
workers, principally in that it introduces a supplementary “ mutual” viscosity, 
characterizing the inter-action of the components of the mixture. It is considered 
that viewing the viscosity of a mixture on.the basis of free volumes is more correct 
than on a consideration of the diffusion mechanism. Tak 


1354. Determination of Pressure-Viscosity Coefficient and Molecular Weight of Lubricat- 
ing Oils by Means of Temperature-Viscosity Equations of Vogel and Eyring. A. 
Cameron. J. Inst. Petrol., Oct. 1945, 31 (262), 401-414.—A summary of the literature 
available and the correlation of pressure-viscosity coefficients and molecular weights 
are presented. A. H. N. 


1355. Method for Calculating the Properties of Hydrocarbons and its Application to 
the Refractive Indices, Densities, and Boiling Points of the Paraffin and Mono-Olefin 
bons. W. J. Taylor, J. M. Pignocco, and F. D. Rossini. J. Res. Nat. Bur. 
Stan. Wash., 1945, $4 (5), 413.—A method is described for the calculation of the 
properties of hydrocarbons, involving the summation of contributions from component 
of the molecule (i.e., CH,;, CH,, CH, and C) together with contributions from 
interactions between adjacent component parts. For the paraffin hydrocarbons the 
calculations were made in terms of the difference in the value of the property between 
a given normal paraffin and its isomer, the required constants being’ evaluated from 
data on thirty-three paraffins, from C, to C,. For the mono-olefin hydrocarbons 
calculations were based on the difference in the value of the property between the 
given mono-olefin and the corresponding paraffin having the same carbon skeleton, 
the constants being obtained from data on fifty-eight mono-olefins, from C, to C,. 
Cc. L. G. 


Analysis and Testing. 


1356. Analysis of cycloPropane-Propylene Mixtures by Selective Hydrogenation. 
E. S. Corner and R. N. Pease. Ind. Eng. Chem. Anal., 1945, 17 (9), 564.—A new 
method is given for the analysis of cyclopropane-propylene mixtures by selective 
hydrogenation, and accuracies of +0-5% are claimed. The gaseous mixture is first 
passed over a nickel-kieselguhr catalyst poisoned with mercury to hydrogenate the 
olefin, and then over the non-poisoned catalyst to hydrogenate the cyclopropane. 
The presence of inert components, such as gaseous paraffins, does not interfere with 
this analysis, and hence an advantage is obtained over other methods. Small samples 
(~l ¢.c. at N.T.P.) may be analysed with good accuracy, and 15-30 min are required 
for each determination. A. W. 


1357. Analysis of Ternary Mixtures of Three Isomeric Hexames. V. A. Miller. Ind. 
Eng. Chem. Anal., 1945, 17 (9), 566.—Solution temperature measurements were made 
using all the isomeric hexanes, with both nitrobenzene and diethylphthalate. Data 
are given which make it possible for a hexane ternary mixture, composed of 2-2- 
dimethylbutane, 2- ‘3-dimethylbutane, and 2-methylpentane, to be mer * with 
an accuracy of 0-5% in about an hour. . W. 


1358. Ultraviolet Absorption Spectra of Aromatic Hydrocarbons as an Analytical 
Tool (2). R.Schnurmann and 8. Whincup. Petroleum, 1945, 8 (8), 142.—The scope 
of the spectographic method of aromatic hydrocarbon analysis is limited by the purity 
of the chemicals used, for example in the synthesis of the separate isomers of xylene ; 
by the adjustment of the relative position of the nicol prisms and in the timing of 
the photographic exposures. G. A. C. 


1359. Separation and Determination of Aromatic and Mono-olefin Hydrocarbons in 
Mixtures with Paraffins and Naphthenes by Adsorption. B. J. Mair. J. Res. Nat. 
Bur. Stan. Wash., 1945, 34 (5), 435.—A method is described for the separation of : 
(a) paraffins plus naphthenes; (b) mono-olefins; and (c) aromatic hydrocarbons 
from mixtures by desorption with ethyl alcohol from a column of silica gel into which 
the mixture has been introduced. A procedure is outlined for determining the 
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aromatic content of straight-run petroleum distillates, involving a correction for 
sulphur content. Cc. L. G, 


1860. A Scheme for the Photometric Determination of Minute Amounts of Arsenic, 
Copper, Lead, Zinc, and Iron (with Certain Other Metals) in Organic Compounds, 
e.g., Medicinals. N. Strafford, P. F. Wyatt and F. G. Kershaw. Analyst, 1945, 70, 
232. Devised principally for application to organic compounds with a very low metal 
specification limit, this scheme is sufficiently flexible to be adapted to materials with 
a somewhat higher metal content. The interferences of other common metals, 
supposed present in amounts up to 500 ppm, have been investigated. Under the 
given conditions the method is found to be specific for arsenic, lead, andiron. Bismuth 
interferes with the determination of copper; cadmium is included with the zinc, 
Conditions are described for eliminating these interferences and for determining 
bismuth, nickel, and cadmium. oF. we 


1861. Determination of Fat in Mixtures Containing Fatty Acids, and Determination 
of Unsaponifiable Matter in Oils and Fats. N. D. Sylvester, A. N. Ainsworth, and 
E. B. Hughes. Analyst, 1945, 70, 295.—A solution containing the fat and fatty 
acids is passed through a column of aluminium oxide. The fat is readily washed 
through by a solvent (e.g., chloroform or ether), while the acids remain strongly 
adsorbed on the column. 

Unsaponifiable matter is estimated by saponifying the oil or fat and extracting the 
soap solution with ether, The extract is washed with dilute acid to decompose the 
small amount of soap present, and the resulting fatty acids are removed af pass 
the ether solution through an adsorbing column. eA 


1362. Rapid Methods for Determination of Phosphine and Hydrogen Sulphide as 
Impurities in Acetylene Generated from Commercial Calcium Carbide. V. Brameld. 
Analyst, 1945, 70, 279.—The impure acetylene is passed through sodium hypochlorite 
solution and (after removal of the excess sodium hypochlorite) phosphate is deter. 
mined colorimetrically as the blue phosphomolybdate reduction compound, while 
sulphate is determined turbidimetrically as barium sulphate. Cc. F. M. 


1363. Rapid Determination of Iodine Value of Castor Oil. R. Rosenbusch and R. 
Parker. J. Soc. chem. Ind., 1945, 64, 211.—The addition of 2 ml of 2-5% solution of 
mercuric acetate in glacial acetic acid shortens the absorption time from 1 hr to 
3-5 min. Cc. F. M. 


1364. Pressure Viscosity and Consistency of Greases. A. E. Hickel. Refiner, July 
1945, 24 (7), 276-279.—The term “‘ pressure viscosity ’’ is used to denote the viscosity 
calculated from a Standard Saybolt viscometer orifice adapted to be subjected to a 
pressure differential. It has been found that with semi-fluid greases the actual 
pressure viscosity is within 10% (low) of the true Saybolt viscosity, while with heavy 
oils the results obtained are within 4% (low) of the true Saybolt viscosity. Greases 
above semi-fiuid consistencies, and up to wheel-bearing greases or heavier, are closer 
to the actual or true pressure viscosity without any additions or deductions, but the 
temperatures of greases as well as the air temperature in the cabinet must be constant 
for 10-15 min so that both thermometers are exactly the same, and a careful operator 
can check and duplicate results every time. The apparatus and the technique of 
measurement are described in detail. A. H. N. 


1365. Standardization of Methods of Determining the Viscosity of Petroleum Products. 
P. M. Golenev. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1944, 2, 188- 
191.—In the U.S.8.R. the Engler viscometer is still used for specifications and testing 
purposes. This instrument has, for practical purposes, only a narrow range (1—17° E), 
and is inaccurate, particularly at the lower end of the scale, where the variation of 
1:5% permissible in the standard method (and often exceeded in practice) amounts 
to a variation of 10% when expressed as kinematic viscosity. The use of an absolute 
capillary viscometer is now also a standard method; the viscometer is based on the 
work of Ostwald—Fenske—Pinkevich. The apparatus specified is effective in the 
range 1—10,000 cs. and at — 20° to + 150°C. The reproducibility laid down is 0-8%, 


ee 


ar 


wy 


q 
( 
| 
‘ 


ABSTRACTS. 407 4 


but better results can in fact be obtained. It is urged that all specifications, etc., 
should henceforth be expressed in absolute units, so as to allow the use of the empirical 
Engler scale to be discontinued. V. B, 


1866. Single-Cylinder Engine Tests of Substitute Motor Fuels. D. B. Brooks. Bur. 
Stand. J. Res. Wash., 1945, 35, 1.—Determinations of the power, thermal efficiency, 
and combustion ‘performance of a reference gasoline and a series of substitute fuels 
have been made on the C.F.R. single-cylinder, variable-compression engine. These 
were carried out at the compression ratio giving: (a) trace knock on the gasoline 
(5-11); and (b) trace knock with each fuel. 

The substitute fuels examined were: (i) 190-proof ethyl alcohol; (ii) 200-proof 
ethyl alcohol ; (iii) 75% ethanol, 25% diethyl ether ; (iv) 50% acetone, 50% butanol ; 
(v) 27% acetone, 6% ethanol, 67% butanol; and (vi) 28-5% acetone, 71-5% butanol. 
Compression ratios for trace knock under optimum conditions for these were: (i) 
and (ii) 9-91; (iii) 8-60; (iv) 8-18; (v) 7-81; and (vi) 7-43. 

Curves and tables are given relating fuel consumption, spark advance, and I.H.P., 
with specific fuel consumption for each of the thirteen runs. Power is also shown 
related to fuel heat input of the fuel at compression ratio of 5-11 and at compression 
ratio for trace knock, with each fuel. The properties of the theoretical fuel-air 
mixtures are also tabulated. 

The optimum spark advances and per cent. of minumum spark advance for each 
fuel at each mixture ratio (at compression ratio 5-11) were corrected for humidity, 
and are shown plotted against fuel-heat input in B.Th.U./lb of dry air. Thermal 
plug temperatures at optimum spark advance are also shown plotted against fuel- 
heat input at compression ratio 5-11 and compression ratio for trace knock with each 
fuel. Power curves at fixed spark advances are also known. Conclusions are : 


(i) At constant compression ratio 2-3% more power is obtained with the 
acetone blends, whereas with 190- or 200-proof ethyl alcohol the increase is 
somewhat larger (4-5%). At lean mixtures the substitute fuels show slightly 
better thermal properties than does gasoline. 

(ii) Analysis of the optimum spark advances indicates that the rates of burning 
of the substitute fuel are equal at best mixture ratio, with the exception of the 
ether blend, which may burn a few per cent faster. 

(iii) All the substitute fuels can be used at compression ratios yielding more 
power than that allowable for the gasoline, with a corresponding increase in 
thermal efficiencies. The permissible increase in power range up to one quarter 
for ethyl alcohol, the thermal efficiency of which is 36%, based on the higher 
heating value. 

(iv) Analysis of power, rate of burning as indicated by optimum spark advance, 
and thermal plug temperatures, versus fuel heat input, reveal no material 
differences in the combustion performances of these fuels. 

(v) Relative power at equal heat input/lb of air is the same for these fuels at 
both compression ratios used. T. M. B. M. 


ow Extension of Octane Scale above 100 0.N. Anon. J. Inst. Petrol., Oct. 1945, 
81 (262), 418-420.—The re-calibration of iso-octane + 4 ml. TEL. imp. <4 in 
n-heptane + 4 ml. T.E.L./Imp. gal. 


1368. Sulphur Estimation by Lamp Method Using LP., Test 107/45(7). A. R. Javes. 
J. Inst. Petrol., Sept. 1945, $1 (261), 343-346.—The paper deals with the tentative 
standard adopted in the sixth edition (1945) of ‘‘ Standard Method for Testing 
Petroleum and its Products "’ for estimating sulphur by a modified lamp -_— and 
discusses its accuracy. , A HN. 


1369. Backward-Feed Distillation Column. W. M. Langdon. Ind. Eng. Chem. 
-» 1945, 17 (9), 590.—An apparatus for backward-feed distillation is described. 
feed being introduced at the top of the stripping column, it has several advantages 

over the usual methods. For instance, distillation rate is adjusted rapidly and closely 

by means of a stopcock, and there is practically no fire hazard. ee 
and advantages of this type of column are detailed. 
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1370. Laboratory Distillation at Atmospheric Pressure of Normally Liquid Hydro- 
carbons. H. J. Hepp and D. E. Smith. Ind. Eng. Chem. Anal., 1945, 17 (9), 579.— 
The construction and operation of a generally useful analytical still are described. 
Points of interest in the design are: (a) The insulation of the column with a specially 
designed electrical heater, enabling automatic, adiabatic control; (6) high reflux 
ratios are obtained using a special head provided with electrical means for automatic 
external control. 

Columns of the described design containing up to 100 theoretical plates have 
operated satisfactorily. Suitable fractionating columns are described, and the factors 
involved in the separation of near-boiling components are briefly indicated. ‘‘ Short- 
cut” analytical procedures for routine work are mentioned. A. W. 


13871. Use of Liquid-in-Glass Thermometers. J.G. Durham. J. Inst. Petrol., Sept. 
1945, 31 (261), 356-357.—A short communication from the National Physical Labora. 
tory regarding the use, storage, and special precautions to take with mercury in glass 
thermometers. A. H. N. 


1372. “ Eagle *’ Single-Compartment Bottom Sampler. R. G. Mitchell and S. A. 
Hunn. J. Inst. Petrol., Oct. 1945, 31 (262), 415-417.—The advantage of being able 
to obtain liquid samples right from the bottom of tankage on storage installations, 
refineries, and tankers, and the shortcomings of existing samplers for this purpose, 
led the authors to evolve the apparatus described, which measures 2}-in diam by 
approximately 8} in high, weight 6 Ib, and is capable of obtaining 160 c.c. of liquid 
from the very bottom of a tank. A. H. N.: 


1373. An Air-free CO, and H, Generator. Anon. Chem. and Ind., 1945, 270.— 
Made by Quickfit and Quartz, Ltd, for micro and semi-micro analyses and small. 
scale hydrogenations. C. F. M. 


Gas. 


1374. Design of the Goleta Dehydration Plant. R. H. Hull. Refiner, Sept. 1945, 


24 (9), 353-356. Paper Presented before California Natural Gasoline Association.—One 
of the unique features of this dehydration installation is that it operates as part of 
an underground storage project for natural gas. Gas from many sources is put into 
the formation of the Goleta gas-field during the summer, so it can be withdrawn as 
needed during the winter. Even then demand for the gas varies, with the result 
that the dehydration plant has three-contact columns, which come into play in keep- 
ing with demand. Design and operation of the unit are similar to requirements for 
dehydration in natural gasoline manufacture. A. H. N. 


Engine Fuels. 


1375. Chemical Composition and Road Antiknock Performance of Possible Post- 
war Motor Fuels. J. F. Jordan. Refiner, Sept. 1945, 24 (9), 327-333. Paper Pre- 
sented before American Chemical Society.—The significance of present-day test results 
and their indications of future possibilities are explained. A. H. N. 


1376. Alcohol-Water Injection as a Detonation Depressor in Gasoline Engines. Nat. 
Petrol News, Techn. Sec., 7.2.45, 87 (6), R88 and Operating Economics of Alcohol- 
Water Injection at Fyll Engine Load Told Society of Automotive Engineers. (Abstracts 
of a Paper Entitled “ Alcohol-Water Injection,” by A. T'. Colwell, R. HE. Cummings, 
and D. E. Anderson, Presented at the Society of Automotive Engineers Meeting on Jan. 8, 
1945).—The injection of water as an internal coolant in aviation engines to suppress 
detonation has afforded remarkable boosting of power for take-off and during flight, 
but alcohol or alcohol-water mixtures are reported to give superior results. The 
theory of internal coolants is discussed. The alcohol is not used as a primary fuel, 
and its injection is not for the anti-knock qualties in the fuel itself, but to supplemMt 
it and give maximum performance. The value of injection is limited to definite 
temperature and load conditions of the engine; under other conditions it would not 
improve engine efficiencies, and might impair them, The effects produced by injec- 
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tions are not known, but they may be due to the high latent heat of evaporation of 
the water or alcohol or mixture and some function of specific heat. The results of 
trials of anti-detonant injection in the form of alcohol—-water mixtures of different 
ratios in vehicle engines of different type and differing compression, and with various 
es of fuels in varying proportions up to 25% of the fuel, are given in twelve graphs 
which show the performance under the conditions given. The plots show that the 
burning characteristics are altered, reducing the rate of pressure rise in the cylinders, 
lowering peak values, and flattening the indicator diagrams. The economics of such 
injection operations are discussed. 100% alcohol is more efficient than the mixtures, 
but mixtures are quite satisfactory and much cheaper. A 50:50 mixture appears 
to be the most economical for the best results. With a gasoline of the proper octane 
rating, little advantage would accrue by the use of a coolant; the best gains were 
obtained when using a gasoline of 10-15 octane numbers lower than the engine require- 
ments when operating on straight fuel. The development of types of automatic 
alcohol-water injection systems suitable for vehicles is discussed. The automatic 
feature would govern the flow of the coolant mixtures from low to maximum power 
to that found most efficient in operation. ‘Supplementary equipment for existing 
carburettors is described, and it is thought possible that injection may be effected 
by a dual-fluid carburettor. Other sections of the paper relate to the procedure and 
instrumentation of the trial equipment; engine wear, corrosion, and cleanliness ; 
and a cost analysis is giveA. W. C. H. 


Gas and Fuel Oils. 


1877. Stability of Fuel Oil. W.E.J. Broom. J. Inst. Petroi., Sept. 1945, 31 (261), 
347-352.—A preliminary report by the Chairman of Stability of Fuel Oils Panel of 
Standardization Sub-Committee No. 4—Gas, Dgpel, and Fuel. A. H. N. 


1878. Use of Cracked Gas Oils as Burner Fuels being Tested. Anon. Nat. Petrol. 
News. Tech. Sect., 7.2.45, 37 (6), R.124.—The Western Petroleum Refiners Association 
have issued a progress report on the use of cracked oils from catalytic and thermal 
operations on different types of crude oils. The tests have been carried out according 
to the requirements of Commercial Standards Test 101-43 for determining smoke, 
and a 20-hr burning test using 80 lb of fuel. The tests made are defined. Tests are 
being conducted with ‘Coleman Model M-511” heaters, with 10-in breeze-type 
vaporizing burners fitted for easy removal on completion of each test. The “ set- 
up” is described and illustrated and the test procedure is defined. The fuel-input 
rate was set at 3-60 lb/hr. At the conclusion of the 20-hr test the deposits are care- 
fully removed from the burner, that from the pot-bottom being segregated from the 
carbon from the sides. Deposits were weighed before and after drying, and a deter- 
mination of characteristics was made. The Association’s proposed development 
programme as to cracked oils and blends in co-operation with stove manufacturers 
and refiners, and the activities of the A.S.T.M. on fuel oils, are discussed. W. H. C. 


Lubricants. 


1879. Testing of H.D. Oils. Anon. J. Inst. Petrol., Sept. 1945, 31 (201), 
362-368.—A preliminary report by the Heavy Duty Engine Oil Panel of Standardiza- 
tion Sub-Committee No. 5—Engine Tests. A. H. N. 


1880. Viscosity of Lubricating Emulsions and Solutions of Soaps in Mineral Oils. D. 8S. 
Velikovski?. Symp. Visc. Liquids and Colloids, Acad. Sci. U.S.S.R., 1944, 2, 214- 
216.—In the case of a colloidal solution, such as soap in oil, viscosity is not a funda- 
mental characteristic, and results obtained in a viscometer cannot be used as a guide 
to behaviour. A surer indication is obtained by determining the mechanical equivalent 
of the internal friction by means of a suitable testing machine (cf. Abs. 1056, 1945) ; 
the results thus obtained are, in the case of high velocity gradients, comparable to 
those obtained in a capillary viscometer, but for low velocity gradients the latter 
may be up to 3000 times as great as the value obtained mechanically. The mechanical 
equivalent of internal friction varies linearly with the concentration of soap in oil 
(variation of viscosity determined by a viscometer, is non-linear in such cases); the 
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angle of slope of the curve characterizes the ‘‘ thickening power” of the soap. In 
the case of emulsions, these are at present being used to a considerable extent as 
lubricants for I.C. (tractor) engines. The viscosity of such emulsions, when deter. 
mined in the usual manner, is 3 to 4 times that of an engine oil, although operational 
results are satisfactory. Emulsions are particularly suitable for lubrication of I.(, 
engines, since these have frequent starts and stops, and the mechanical equivalent 
in the case of emulsions, is particularly favourable at the moment of initial movement, 
Confirmation of this is found by the low wear in the case of tractor engines lubricated 
by emulsions. For emulsions, the mechanical equivalent of internal friction is in 
linear relationship to the content of Ca soap and of water, which allows the mechanical 
equivalent of emulsions of known composition to be calculated. ¥.B. 


1381. Principles Governing the Production of Lubricants with Small Viscosity-Tem- 
Coefficients. P. P. Kobeko and N. I. Shishkin. Symp. Visc. Liquids and 
Colloids, Acad. Sci. U.S.S.R., 1944, 2, 161—166.—It is pointed out that the mixing 
of similar liquids has little effect. in improving the viscosity-temperature coefficient 
of the mixture, as compared with that of the components. If, however, the solute 
has a M.W. which is very great compared with that of the solvent, then the change 
in viscosity with temperature is similar to that of the latter, which in the case of non- 
viscous solvents is very small. Results are given on measurements of the viscosities 
of solutions of polystyrene (M.W. = 400,000) and synthetic rubber in toluene and 
turpentine, respectively, over the temperature range — 80 to + 100° C. Whilst an 
ordinary lubricating oil changes in viscosity by 10! times within this temperature 
interval, the change in the case of the solutions examined is only about 10*-10% 
times. Results are also given for a mixture of rubber, turpentine, and transformer 
oil. ¥. 


1382. Factors Causing Lubricating Oil Deterioration in Engines. (Laboratory Evalua- 
tion). R. E. Burk, E. C. Hughes, W. E. Scovill, and J. D. Bartleson. Refiner, July 
1945, 24 (7), 280-286. Paper Presented before American Chemical Society.—The 
deterioration of lubricating oil in internal-combustion engines is largely due to oxida- 
tion reactions. It is shown that these reactions are primarily catalytic at the engine 
temperatures in question, the catalysts being metals and metal compounds, such as 
iron, copper, lead, and their compounds. The effects of other possible catalytic 
materials, such as blow-by gas components, are considered. These observations 
are applied to a laboratory test procedure for evaluating ths Service stability of oils 
in which an attempt was made to develop a set of conditions and catalysts which 
duplicate those of the present Chevrolet engine test. The degrees of reproducibility 
and of correlation with engine results are shown in detail. Correlation of the test 
with four B oils has been found to be good except on the point of bearing corrosion. 
Additional procedures are described for determining the tolerance of oils to more 
severe conditions, since the results indicated that the above conditions and catalysts 
are not universally suitable. A. BN 


1388. Manufacture of Lubricating Oils. V. A. Kalichevsky. Refiner, Sept. 1945, 
24 (9), 342-346.—The refining is discussed under groups of processing showing similarity 
in their refining action. Commercially important processes belonging to each indi- 
vidual group are: 1. Solvent deasphalting—propane deasphalting; 2. Single- 
solvent refining—Chlorax, furfural, nitrobenzene, and phenol processes; 3. Double 
solvent refining—Duo-Sol process employing propane and cresylic acid; 4. Dewaxing 
—cold settling (practically obsolete), cold pressing, naphtha centrifuging, benzol- 
ketone, Bari-Sol (chlorinated solvents), and propane dewaxing processes; 5. Ad- 
sorbents—clays and synthetic adsorbents applied in finely divided state (contact 
process) in coarse particles (percolation process), or, occasionally, while the oil is 
Histilled (Filtrol process). A. H. N. 


1384. Lubrication Vade Mecum. 3(2) Alphabetical Index of Machines. E. W. 
Steinitz. Petroleum, 1945, 8 (8), 155.—The alphabetical index of machines is con- 
tinued, in connection with the paealien charts based on classification of machinery 


and uses. G. A. C. 
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Bitumen, Asphalt and Tar. 


1385. Bitumen and the Bitumen Industry, with Special Reference to Alphaltic Bitumen 
4(1) Asphaltic Bitumen in Road Construction. J. 8. Jackson. Petroleum, 1945, 
8 (9), 170.—The earlier macadam type of road surface employed interlocking stone 
aggregates to which fine material was added, water being the binder. The limited 
effective range of water content led to the development of tar macadam, coal-tar 
having more permanent binding properties. 

Bitumen became available about 1920, ‘and rapid developments in road- 
technique followed, the most important being hot-mix asphalt. The nature 
amount of filler are an important factor, so is the application of the optimum per- 
centage of bitumen binder, to give a waterproof, resilient, and slightly flexible struc- 
ture. Bitumen binders remain plastic under winter conditions and show no significant 
tendency to flow at high atmospheric temperatures, and the continuous waterproof 
surface eliminates the danger of surface water reaching the foundations. The hot- 
mix process has certain practical restrictions; and cutbacks, or liquid asphaltic 
at lower temperatures to give a mix which could be spread cold. G. A 


1386. Problem of Devising Tests for Soil Stabilization. L. G. Gabriel. J. Inst. 

Petrol., Sept. 1945, $1 (251), 353-355.—A preliminary report by the Chairman of 

Soil Stabilization Panel of Standardisation Sub-Committee No. 7—Asphaltic Bitumen. 
A. H. N. 


Derived Chemical Products. 


1887. Oxidation of Paraffins. Part I. E. Stossel. Oil Gas J., 21.7.45, 44 (11), 130.— 
The first of three articles dealing with the oxidation of paraffins, with special reference 
to the preparation of synthetic fatty acids and fats such as butter substitute in 
Germany, starting from Fischer-Tropsch slack wax. 

The major steps in the oxidation of paraffin waxes to form fatty acids and other 
oxygenated products are presented, and theories of the sequence of steps in the 
oxidation process are discussed. 

The period of oxidation may be greatly shortened by the use of catalysts which : 
(i) tend to minimize the induction period for oxygen absorption; (ii) destroy any 
hydrocarbon oxidation inhibitors which may be present ; and (iii) form pro-oxidants 
which influence the course of the oxidation in a certain direction. 

The weight of catalyst used varies from a few thousandths up to 3% by weight. 
Suitable ones are carboxylic acid salts, especially oleates, naphthenates, palmitates, 
cinnamates, abietates, and resinates combined with Cr, Se, Mo, Fe, V, Sb, and Bi. 
Mixtures may show greater activity than components. Separation of the oxidized 
acid fraction from the neutral oxidation products and unchanged material, or separa- 
tion of the oxidation products from the unoxidized hydrocarbons, may be effected 
in several ways—e.g., (a) using physical differences such as melting points or solubility ; 
(6) using differences in chemical behaviour such as saponification or esterification with 
occasional fractional ‘distillation. T. M. B. M. 


1388. Oxidation of Paraffins. Part II. E. Stossel. Oil Gas J., 18.8.45, 44 (15), 145.— 
A description is given of the preparation of fats and soaps in Germany = the slack 
wax obtained as a by-product of Fischer-Tropsch synthesis. 

400,000 tens af fate enld te: be 70% mainly 
consisting of synthetic fatty acids, being used for soap manufacture. 

Parafiins (Fischer-Tropsch slack wax) of from twenty to thirty carbon atoms 
were generally used for the production of higher fatty acids for soap manufacture by 
catalytic oxidation with air. The distribution of air through the liquid is of great 
significance during oxidation, and the selection of catalysts plays an important part 
in accelerating the process at low temperatures by shortening reaction time and con- 
trolling the course of oxidation, especially in decreasing formation of oxy-acids and 
minimizing over-oxidation of reaction products. The oxidation must be interrupted 
before all the paraffin is oxidized, and the temperature must be kept as low as possible. 

The oxidation can be conducted as a continuous process in aluminium or acid- 
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resisting steel towers lined with silver, nickel, or chromium alloys and packed with 
Raschig rings or fibre glass of relatively large diameter (0-008 in). At a pressure of 
from 4 to 6 atm and at a temperature of 100—110° C. a reaction time of 10-20 hr is 
reported. 

When an acid number of about fifty is reached the reaction product is treated with 
steam and water to separate water solubles, and then saponified. The crude fatty 
acids are liberated from their soaps by mineral acid, distilled with steam in vacuo, 
and separated into at least three fractions viz. (1) Z Cy, (ii) Cyp-C,, (the most 
useful material for soap), and (iii) > C,,, the unsaponifiable material being returned 
to the reaction vessel. 

The fatty acids are normally saturated carboxylic acids containing approximately 
the same proportion of acids of even and odd carbon. atoms, small amounts of 
unsaturated acids may, however, occur. 

The separation of other oxidized products after separation of the acids, and other 
processes, will be discussed in a third article in this series. T. M. B. M. 


1889. Commercial Production of Pure Hydrogen from Hydrocarbons and Steam. 
R. M. Reed.- Refiner, Sept. 1945, 24 (9), 349-352. Paper Presented before American 
Institute of Chemical Eng 8.—The reaction of hydrocarbons and steam at 1400- 
1800° F. over a nickel catalyst to produce carbon oxides and hydrogen, followed by 
the water gas-shift reaction at 800° F. over an iron oxide catalyst, has been utilized 
commercially in the U.S. on a large scale since 1930 to produce hydrogen containing 
1-0-1:5% methane and 1-5-2% carbon monoxide. Calculations with available 
equilibrium data indicate that above 1500° F. methane and steam can produce 
hydrogen containing less than 0-1% methane without the use of excessive quantities 
of steam. A commercial plant has recently been placed in operation which produced 
hydrogen of the following analysis from propane and steam : 


Component. Per cent. 

Carbon dioxide 0-001 
° 0-005 

Carbon monoxide 0-001 
Methane . 0-016 
Nitrogen 0-007 
Hydrogen - 99-968 
100-000 


To produce this hydrogen, propane is desulphurized and reacted with steam in 
two stages, after which the crude hydrogen is cooled and CO, removed by scrubbing 
with mono-ethanolamine solution. Final purification is effected by two stages of 
carbon monoxide conversion, each followed by carbon dioxide removal. Available 
data for the equilibrium constant of the water gas reaction may be correlated by the 


relationship— 


(CO)(H,0) 7350/(°F. + 400) 
This correlation has been checked over the temperature range from 80° to 1800° F. 


A. H. N. 


1390. Chemicals in War-Time Germany. Part I. Anon. Chem. Tr. J., 1945, 117, 
397.—A review is given in Chemical and Engineering News of September 10 of technical 
and industrial developments in Germany in the production of chemicals. 

At Leuna, methanol, isobutyl alcohol (for conversion to iso-octane), and higher 
alcohols (fer hydrogenation to fuel components) were produced, in addition to synthetic 
fuels, the total capacity for which was 600,000 tons p.a. Total production of synthetic 
fuels was increased five-fold during the war, the Bergius process being found preferable 
under war-time conditions to the Fischer-Tropsch. Owing to shortage of unsaturated 
hydrocarbons from petroleum, acetylene from calcium carbide, or from waste gases 
by the arc process, was the starting product for a large number of syntheses, including 
butadiene (via acetaldehyde-aldol or formaldehyde-acetylene), ethyl alcohol, ethylene 
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(polymerized to lubricants), vinyl ethers (using alkali alcoholate catalyst), vinyl 
amines, vinyl isobutylphenol (using Zn or Cd salts of organic acids). A catalyst of 
major importance was copper or silver acetylide, with which addition to acetylene 
takes place of alkylolamines, vinyl amines, aldehydes, or ketones, etc., leaving the 
triple bond. Thus from acetylene and formaldehyde butynediol was produced, being 
converted to tetrahydrofurane, thence to butadiene. Another important catalyst 
was nickel carbonyl, which was used to introduce CO into the molecule, thus ethyl 
acrylate was produced from acetylene, water and carbon monoxide, and adipic acid 
from tetrahydrofurane. Acrylonitrile was obtained by direct addition of HCN to 
acetylene using copper acetylide catalyst, with the addition of alkali chloride in 
aqueous HCl. With mercuric chloride catalyst vinyl chloride was produced, and 
with zinc acetate, vinyl acetate. Other compounds synthesized from acetylene 
included glycerol, erythritol, maieic acid, succinic acid, methyl vinyl ketone, allyl 
alcohol, and hexamethylene diamine. 

Production of synthetic detergents reached 75 million lb p.a., including Igepons 
and Igepals, alkylbenzene sulphonates, and aliphatic sulphonates; an important 
discovery was that the addition to a synthetic detergent of 25% of cellulose glycolic 
acid sodium salt increased its effectiveness to that of soap. Emulsifiers produced 
included the older long-chain aryl polyglycol-ether type and the Emulphor STH and 
STX types, made by condensing long-chain aliphatic sulphonchloride (Mersol) with 
ammonia and then with chloroacetic acid. These were valuable in drawing oil 
emulsions, having excellent anti-rust and lubricating quantities. Demulsifying 
agents for crude oils were of three types: alkyl polyglycol ethers, amides of hydroxy- 
oleic and sulphate ester, and the sulphonate of di (ethylhexyl) maleate. Cellulose 
fibres were rendered water-resistant by treatment with hexamethylene diisocyanate 
or en emulsion of paraffin wax containing zirconium oxychloride (Persistol). 

The main development in the plastics field was the polyurethanes produced from 
diisocyanates and polyalcohols, and used as fibres, bristles, sheeting, adhesives, etc. 
Copolymers of vinyl chloride and methyl acrylate or diethyl maleate increased in 
importance, and an improved melamine resin was obtained from condensing with 
formaldehyde the reaction product from benzonitrile and dicyandiamide. Of the 
synthetic rubbers, Buna S. was the most important, Nekal, a synthetic emulsifier, 
being used, and a tackifier, Koresin, produced by condensing p-isobutyl phenol and 
acetylene. Polyisobutylene and polyethylene (Lupolen) were produced, but there 
was little Perbunan or Neoprene. 

In addition to the polyurethanes, which were considered superior to nylon in water- 
polyamides. L. G. 


Coal, Shale and Peat. 


1391. Coal—Science—and the Future. A. Parker. Chem. and Ind., 1945, 234- 
239.—A general survey of the trends of production and use of coal. Cc. F. M. 


Miscellaneous Products. 


1392. Manufacture, Blends, and Uses of Sulphated Oils, 4(2). S.Glicher. Petroleum, 
1945, 8 (8), 145.—The determination of the acetyl value is of importance chiefly in 
the cases of castor oil and waxes, but the usual determinations are not very reliable. 
The author proposes a method in which pyridine catalyses spontaneously the hydrolysis 
of the acetic anhydride. Methods for total fat content, sulphated and unsulphated 
oil, saponifiable and unsaponifiable matter determinations are given. Tests for 
oxidized fatty acids inform on the quantity of oxidized and semi-oxidized oils and 
fats present in sulphation products or in basic raw materials. Sulphate content is 
a measure of the degree the material has been sulphated. Details for the determina- 
tion of total and inorganic SO, are shown. G. A. C. 


ENGINES AND AUTOMOTIVE EQUIPMENT. 


1393. New Engine Design Cuts Fuel Consumption 25%. R.L. Boyer. Petrol. Engr, 
July 1945, 16 (11), 187.—A new arrangement of the fuel-feed system of a diesel engine 
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has enabled the Cooper-Bessemer Corporation to market a diesel engine which will 
operate on either oil or gas without spark-ignition, and which reduces the fuel con- 
sumption from 20 to 25%. 

The development leading up to the burning of gas on the diesel cycle is explained 
by comparing it with the normal spark-ignited engine operating on the Otto cycle, ° 
An outline is given of the work carried out with a single-cylinder diesel engine built 
in 1927. At that time it was assumed that air—gas mixtures could not be compressed 
to 400 psi for the diesel cycle without the chance of pre-ignition, as compression 
much above 125 psi in the regular type of gas engine was likely to cause pre-ignition. 
The 1927 engine was built for the compression of air only, and the gas was injected 
at 1000 psi on top dead centre of the piston. Under these conditions the engine 
ran under compression ignition, but gave better performance if pilot oil was also 
injected. As, however, a high-pressure compressor for the gas was required in ad- 
dition to the usual oil-injecting mechanism, further work was not then continued. 
At that time no thought was given to the possibility of introducing the gas with the 
air intake, as it was assumed that pre-ignition would result. Another point not 
considered when burning gas was that, due to the inherent efficiency of the diesel 
cycle, the amount of gas required is considerably less than with the Otto cycle, and 
the gas—air ratio at full load is still a very lean mixture not too easily ignited. Con- 
tinuation of the work after some years and by applying the new conceptions of pressure 
combustion, it was found possible to admit the gas with the air intake without the 
chance of pre-ignition occurring. 

Further, on very heavy overloads with natural gas the mixture will not easily fire 
without the pilot oil flame. 

With this dual-fuel engine, assuming the engine is running on oil and on load, if 
the gas is admitted to the air intake the governor immediately reduces the oil-feed 
to compensate for the amount of gas admitted. Then all that is necessary is to 
reduce the fuel oil injected to the desired minimum and govern the percentage of gas 
admitted according to the load. A diagram showing the changing wheel of the 
control box and arrangement of the dual-feed system, and a photograph of a 675 
hp engine are given. W. H. C. 


MISCELLANEOUS. 


1894. Code of Electrical Practice for the Petroleum Industry. A. D. Maclean. J. 
Inst. Petrol., Oct. 1945, 31 (262), 379-392.—The development of a code by a Sub- 
Committee of the Institute of Petroleum is described by the Chairman. A. H. N. 
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or geological history, 178 
Poza Rica crude, cracking, 585 
production, 308, 452 
refineries, 7 
Michigan : 
developments in 1943, 211 
Porter Oilfield, 176 
Micro-Organisms, marine, oxidation of 
hydrocarbons by, | 
Micro-Pyknometer, 357 
Middle East : 
production, 770 
reserves, 768, 769 
technical oil mission report, 934 
Mississippi : 
developments, 876, 1195 
logy, 174, 1194 
Heidelberg f field, 1271 
production problems, 715 
productive areas, 538 
Motor Fuels : 
additives (P), 132, 364 
alcohol fuels, 131 
ammonia as, 1086 
anti-knock, preparation (P), 336 
creosote-petroleum mixtures, 368 
future, 159, 968, 1160, 1375 
preparation (P), 369 
substitute, testing, 1366 


petroleum, industrial uses, 
5 


Natural Gas : 
chemicals from, 236, 664, 825, 1073 
dehydration, 1250, 1374 
Ischimb oilfield, composition, 121 
storage underground, 24, 914 
sulphur removal, 228 
synthetic-liquid fuel from, 1084 
use in dehydration of foods, 365 
water-vapour determination, 107 
Natural Gasoline : 
chemicals from, 236 
isobutane test, 503 
propane recovery, 1159 
New Mexico, South-eastern; develop- 
ments 1943, 211 
New South Wales, oil shale production 
in 1944, 960 
New Zealand, oil exploration, 390 
Nomenclature, petroleum, 1087 


he 
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n-Nontriacontane, 102 
ertiary geology, 
Williston Basin stratigraphy, 168 


Octane Rating : 
C.F.R. motor method, improved ac- 


curacy, 106 
calibration of C.F.R. reference fuels, 
1070 
extension above 100 O.N., 1367 
Mixtures, Mollier 
Diagrams for, 130 
Oil Company Finance, 972 
Oil Shale : 
Australian developments, 668, 960 
Central Texas, 148 
Lothians, 375, 1262 
ro) ic substances of, 667 


oma : 
Anadarko Basin, geology, 535 
developments, 1943, 211 
new graptolites, 162 

vinaw Granite, 170 


est Edmond Field, 242, 246 ; 
Olefinic Systems, a-Methylenic reactiv- 
ity, 111 
Organic Compounds, metals determina- 
tion, 
Organic Liquids, amphiphatic, xr i- 
coefficient, 1146 


Packing Material, life of, 1238 
Paint ey properties and uses of, 


Palm Oil, use in steel industry, 526 
Paper, resinous ma in processing, 
376, 525 
Parachors, organic, 106 
Paraffin, liquid, 140 
Paraffin ydrocar dehydrogena- 
tion (P), 340 
iso-Paraffins, C,,-C,, Range, synthesis 
and properties, 230 
Paraguay : 
geophysical surveys, 702 
oil search by Union of California, 
391, 540 
Paving Mixtures, preparation (P), 373, 
660 


Peat, thermal solution conversion, 846 

Peat Suspensions, viscosity, 1265 

Peat—-Wax, Chatham Island production, 
138, 139 

Penetron, for measurement of steel 
thickness, 1143 

Pennyslvania, Bradford, water-flooding 
in, 422 

cycloPentadiene, determination of, 1246 

Pentaerythrityl Bromide, debromination 
by zine, 99 i 

6: 6-Pentamethylenefulvene, reaction 

with maleic anhydride, 92 

Pentane, chlorination of, 665 

n-Pentane, viscosity, 118 

3- and 4-cycloPentylpyridines, isolation 
and identification, 89 
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ea spectra of, 488 


a 195, 572, 762, 1222 
production, 457 
Petroleum Engin 
quirements, 111 
Petroleum Fractions, 
1234 
Petroleum Geol 
Alabama, 537 
Anadarko Basin, 535 
California, Chico gee Creek, 
Eocene stratigraphy, 160 
Cretaceous aor Paleocene of Santa 
Lucia Range, 179 
Santa Maria District, straigraphy 
and ntology, 7, 169 
Canada, eous formations, 543 
dip angles, measurement on «rial 
photographs, 164 
distribution of petroleum in earth's 
crust, 
fault classification, 4, 172 
oil, mathematical chances, 


Florida, 534 

fluorochemistry in, 1269 

Georgia, 533 

and Caribbean zones, 


, education re. 


heat content, 


Gulf Coast, Cotton Valley Beds strati- 
graphy, 18 
relation of grabens to other faulted 
troughs, 182 
Gulf Region, Jurassic formations, 163 
— Bethel sandstone petrology, 
5 
Kentucky, ‘* Corniferous *’ zone, 181 
Mexico, Northern, geologic history, 17% 
Michigan, Porter Oilfiel: 176 
North Dakota, T logy, 167 
ort ota, Tertiary geo 
oil finding, future of, 532 pols 
Oklahoma, age of Spavinaw Granite, 
170 


new graptolites, 162 
Oligocene stratigraphy of S.E. United 
States, 865 
origin and accumulation, 858 
paleontology and oil search, 862 
ececology, 861 
apua and New Guinea, Tertiary 
Sequence in, 5 
reservoirs, genetic and morphologic 
classification, 1192 
source beds and oil search, 859 
South American oil zones, 685 
South Texas, pre-Trinity deposits, 3 
Texas, West ch Field, 197 
United States, regional geologicul 
studies, 161 
Northern Plains, Big Snowy Group, 
6 


Venezuela, Sante from metamorphic 
rocks, 171 
North-eastern Anzoategui, strati- 
graphy, 173 


; 
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Petroleum Geology—cont. 
Virginia, deep well stratigraphy, 166 
wen, deep well stratigraphy, 


uaa metamorphism of coal in, 2 
Williston Basin stratigraphy, 168 
Petroleum Industry, war-time achieve- 
ments, 856 
Petroleum Products, developments, 609 
Petroleum Substitutes, British research 


on, 
Phenol and Alkyl Phenol, hydrogena- 
tion, 352 
one Ethers, alkylation, 112 
hysical 143 
alkylated, physical properties, 14 
*hlorinted, chlorine determination, 


enmmienien of in coal products, 501 
synthesis, 491 
Phenylacetylene, infra-red spectrum, 487 
Phenylpropylenes, sulphonation, 345 
Prins Reaction, 111 
Pitch, origin of in Peru crude oil, 504 
Pipelines : 
contamination by successive flow in, 
318 


corrosion, economics, 466 
protection, 221, 467 
soil, 320, 935 

design, 936, 937 


coupling, 1123 
loading terminal design, 775 
-war uses of war eme ey, 319 
under English Channel, 1028, 1122 
wall thickness relation to life, 774 
weld examination, 773 
analytical aspects, 524 
application to oilfield equipment, 324, 
380 


polyvinyl, 1184 
raw materials for, 1180-1182 
Poland, production, 771 
Polyisoprenes, ultra-violet absorption 
spectra, 489 
Polyallyl Alcohols, preparation, 382 
Polymerization, processes (P), 335, 632 
Polymers : 
identification, 1244, 1245 
molecular weight a 1235 
Polystyrene: 612, 853, 
multi-cellular form, 
Polythene, 604, 605, 672, 854 
a Chloride, use for prostheses, 
8 
Printing Ink, rheological and working 
properties, 1188 
Production : 
acidizing, 561, 912, (P) 1019 
multizone, 1105 
spent acid detection, 1010 
air drive, explosive mixtures in, 1108 
air lift, 1305 
—- and method (P), 1019, 1313 
bailing and washing we Is optimum 
time, 209 


Production—cont. 


bottom-hole pressure data, 448 
capillary pressure measurement, 1103 
casing packer, 925 
choke control, 297, 423, 430, 432 
completion practice, 1 
completion practices in me 287 
completions, deep well, 26 
multiple, 208, 280, 298, 436, 439, 
1310 
— for low-pressure gas wells, 


condensate recovery by cycling, 1001 
condensate volume factor in, 733 
connate water determination (P), 303 
——— currents in porous medium, 
1102 

core analysis, 296, 440 
corrosion prevention (P), 563 
corrosion problems, 27, 30, 428, 716 
decline curves analysis, 283 
deposit prevention (P), 303 
depth records, 1215 
displacement factors, 1002 
distillate production (P), 563 
edge-water influence, 419 
electric log characteristics, 444 
electric-log data — 553 
electric lo; ogging, 7! 
electric pilot surveys, 284 
electrification of Salt Creek Field, 288 
equilibrium constants in, 736 
flow-rate adjustment (P), 303 
fluid-loss prevention (P), 303 
fluid movement determination, 731 
forecasting, 911, 1004 
formation survey methods, 913 
gas, Schoch plan, 921 

testing, 1219 

static pressure gradients, 1111 
gas lift, 1302 
gas-oil ratio correlation with yield, 727 
gas reservoir content (P), 1313 
gas viscosity estimation, 996 
gravel packing (P), 563, 1019, 1313 
gravel-packing technique, 722 
en for multi-zone control, 


heaving shale and salt water control, 
280 


hydraulics of petroleum strata, 201 
hydrocarbon physical constants, 554, 


555 
kick-off for dead well, 1015 
lime-completion practice, 1009 
log-log chart construction, 31 
oil displacement, by gas, 919, 920 
by gravity, 997 
by water, 738, 739 
oil estimates, material—balance cal- 
culations, 718 
oil recovery by expansion, 1000 
oil — subsurface, analysis of, 
oil volume factor in, 734, 735 
oilfield maintenance, 1312 
paraffin control by hot oil, 923 
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Production—cont. Production Equipment—coné. 
paraffin removal, 282 choke-valve borehole indicating sys. 
permeabilities of sands, 1104 tem (P), 303 
permeability determination, 732 (P), cleaning apparatus (P), 303, 304 
1313 combined bottom-hole regulator and 
phase-diagrams utility, 32 choke (P), 303 
porosity, voids and surface area, 429 communal gauge, 39 
pressure maintenance, 203 condensate plant, 552 
productivity index, declining, signi- control h flange (P), 563 
ficance, 1295 electrical logging (P), 563 
pumping (P), 563 electrothermic processor (P), 740 
deep-well, 299 filter (P), 563, 1019 
problems, 556 fluid influx indicator (P), 1313 
sucker-rod, 717 formation location (P), 563 
sucker-rod replacement by tubing, formation tester (P), 1313 
424 gas-lift (P), 563 
radiological exploration (P), 563 life of, increasing, 420, 425 
reconditioning, 34 liner screen (P), 303 
repressuring, 23, 427, 438, 551, 559, meter for plurality of wells, 421 
719, 724, 725, 726, 728, 729, 922, packer anchor (P), 1019 
1110, 1303 packers (P), _ 1019, 1313 
reserve evaluation, 1005 plugs (P), 303 
reservoir characteristics, 447 aloma unit, 1301 
reservoir performance of limetones, plugbacks, plastics, 207 
1008 pressure determination, sub-surface 
reservoirs without gas-cap, 999 (P), 563 
resistivity logging, 442 production potential determination. 
retrogade condensate ae 433 563 
salt water detection (P), 1313 pumps (P), 303, 740, 1019, 1313 
1, 25, 206, 293, 300, 301, 437, electric, 302 
720, 926, 1016, 1017, 1309 for dual-completion wells, 23 
encroachment, measurement, 36 increasing life of, 420 
return to formation, 560 jet, 1313 
— (P), 1313, 1919 portable base, 1311 
sand channel closure by blasting, 562 size selection, 37 
ing deposit (P), 1313 submersible, 279 
secon -recovery wells, compian radioactivity logging (P), 740 
; of, 22, 434 rubber, synthetic, in, 901 
{ shooting, anne or or 21 scrapers, automatic, 1106 
{ six gravity oil screen (P), 1313 
| temperature tase e on pie yield, 619 sucker-rods, causes of failure, 35 
| thermal energy for secondary re- tank batteries, floating, 1017 
: covery, 426 tubing corrosion measurement, 446 
triple injection, 443 valve, surface-operated (P), 563 
unit operation, 721 valve structure (P), 1313 
waste water, purification (P), 1313 well tester (P), 1919 
i sulphide determination in, 38 Propane—Oil Mixture, viscosity, 820 
' water boil control, 1018 Propargyl Alcohol, preparation, 84 F 
: water displacement by gravity, 998 n-Propylbenzene, heat of combustion, 
water-drive reservoirs, control of, 1217 639 


: water-flooding, 285, 290, 294, 295, 
422, 557, 558, 723, 915-918, 1013, | Quenching Fluids, 516 
1014, 1109, 1306-1308 


| coring with oil aids forecasts, 1205 Refineries : 
7 input profile determination, 441, 445 Aruba, 326 
| use of soaps in, 286 Cities Service Lake Charles, 470 
i water in reservoirs, interstitial, 435 fire protection, 814, 815, 816 
; properties of, 431 management, 1040, 1189 
‘ water movement in oil deposits, 202 Marcus Hook lubricating oil plant, 473 
wax deposition control (P), 1019 North American, 786 
well cleaning, 924 : safety in, 638 
well repairs, plastics in, 1012 — — Valley absorption plant, 
well-spacing problems, 28, 204 
" well treatment (P), 303 Seudi es Ras Tanura, 1129, 1324 
Production Equipment : Utah Oil Refining Co., 943, 1139 
2 bottom-hole intermitter (P), 1019 Refinery Engineering, heat exchange 


choke, bottom-hole (P), 303 problems, 62, 63 


; 


and 
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ition, 
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Refinery Plant : 

absorber design, 1327 

acid tanks, ceramic linings for, 1039 

boiler metal embrittlement, 1317 

circuit breaker dangers, 81 

compressed air operation, 1320 

compressor piping design, 1323 

condensate removers, 328 

condenser tubes, scale removal, 783 

cooling-water systems, 574 

corrosion, 223, 785, 942, 1314-1316 

counter-current gas-liquid phase treat- 
ment, 575 

cylindrical shells, stresses in, 1124 

design, effect of post-war demands, 241 

ejectors, theory, 1321 

electrical equipment design, 60 

fireproofing, 1346 

flow-meter, differential type, 582, 806, 
807 


concrete requirements, 
1 


fractionation columns, capacity, 1131 
plate calculation, 1325 
Pouchon method of computing, 1228 
gas dehydration, 803 
heat a design and operation, 
7 
for hot HCl gas, 799 
maintenance and repair, 1126 
hot towers, sliding bearings, 781 
maintenance, 938, 939, 940 
mixing and reaction equipment de- 


natural gasoline, safety precautions, 


lining technique, 
1038, 1135, 
pumping technique, 224 
pumps, for alkylation units, 59 
— of, 779 


diagrams, 811 
pos valve maintenance, 1322 
solvent extraction, 1133 
steel, thickness measurement, 1143 
time control, electric, 808 
turbine maintenance, 471 


acid removal by alkali metal hydroxide 


, 636 
adsorbents, Chinese clays as, 1042 
agitation problems, 1033 

tch and continuous processing com- 

pared, 1029 

batch conversion to continuous, 1034 
catalyst preparation (P), 339 
— and physical processes (P), 


catalytic (P), 637 

continuous flow process, 1030, 1031, 
1032, 1035, 1036 

crude oil, Kansas—-West Texas mix- 
tures, 1127 

crude oil evaluation curves, 654 

dehydration with activated alumina, 


1132 
foed stocks, heat of evaporation, 1148 


Refining—cont. 
fluorine removal (P), 339 
fractionation, 789, 790 
tower temperatures, 1130 


— (P), 637 

eat transfer, fluids comparison, 624 

hydrogen sulphide removal, 72 

kiln time formula, 782 

laboratory control, 784 

lubricating oil, by contact filtration, 
635 


modernized processes, 944 

process blueprints, 801 

processes (P), 72a 

reflux computations, 1326 

Skelly sweetening process, 114 

sulphur removal iP), 72a, 298, e) 330 

temperature control, 1341 

unit operation, 1237 

use of clays in, 71 

water treatment, 1318, 1319 

wax removal (P), 331 

— Texas sour crudes, 61 
-modified (P), 613 

Rocky Mountains, crude oil types and 

occurrences, 126 


post-war production, 239 

synthetic, GR-S compounds, 851 
aldehydes from by-products, 73 
bibliography, 151 
in oilfield operations, 901 
outlook, 15. 
petroleum for, 1179-1182 
plant and production costs, 156 
post-war demand, 157 

Russia. See U.S.S.R. 


Saudi Arabia : 
developments, 573, 689 

new field, 984 

Ras Tanura refinery, 1129, 1324 
Sealing Compound, p ion (P), 373 
Shoch Gas Production Plan, 921 
Shales : 

bituminous, from Manturov Deposit, 

1 


45 

oil from, 146 

oil from by thermal solution, 521 
522 


Shale Tar, phenols in, 144 
Sludges, shale-oil, 1177 
Soaps, dry-cleaning, 515 
Solids : 
dielectric 342, 343 
surfaces of, 105 
Soluble Oils, preparation and applica- 
tion, 514 
Solvent Extraction : 
lubricating-oil fraction (P), 66 
oxidation inhibitor (P), 626 
rocesses (P), 331 2 
Solvents, volatile, vapour recovery, 642 
South Africa, Rietbron, wildcat drilling, 
403 


Roumania, Ploesti, damage by U.S. 
bombers, 1191 

Rubber : 

473 
lant, 
1324 
| 


South America : 
geophysical prospecting, 267 
oil geology, 684, 685 
production, 216 
Spectrophotometer, infra-red, for hydro- 
carbon analysis, 644 
Spectroscopic Analysis, computing in- 
struments for, 231 
Spheres, velocity in fluids, 117 
Spiropentane, isolation, 99 
Storage, crude oil, 1237 
Storage Tanks : 
bottom sampler, ‘‘ Eagle,”’ 
concrete, gasoline proofing, 465 
corrosion protection, 322 
prevention, 772 
for butadiene and isobutylene, 777 
heating coils for, 58 
horizontal cylindrical, capacity charts 
for, 57 
oil depth measurement, 1046 
pressure, 776 
strapping, 56 
underground concrete, 321 
Styrene : 
benzol, 666 
ogen-containing polymers from, 108 
heat of combustion, 639, 640, 951 
lymerization, 1145 
Sulphated Oils, 606, 838, 848, 1392 
Sulphonated Oils, neutralized, surface 
activity, 674 
Sulphonates, sda petroleum (P), 602 
ies estimation by lamp method, 
1368 
Surfacing Material, tion (P), 373 
Synthetic Fuels, 
Synthetic Resins : 
contact pressure, 240 
silicone, 152 
Synthol Process, 804 


Tank Cars, loading precautions, 79 
Tankers, paints for, 377 
Tar Products, hydrogenation, 793, 794 
Teepol X Wetting Agent, 518 
Ternary Mixtures, 1041 
Tetralin, oxidative cracking, 1 
Texas : 
Anahuac formation, 878 
Central, oil shales, 148 
completion practice, multi-zone, 439 
East, Carthage gas field, 976 
correlation of Pecan Gap and 
Annona formations, 180 
New Hope field, dual completion 


programme, 
production, 754 
salt water disposal, 437, 1309 
Woodbine sand waters, 880 
1943 developments, 211 

gravity anomalies of Nash and Damon 

Mounds, 700 

Miocene formation, 879 - 

North, 1943 developments, 211 

South, 1943 developments, 211 

South-West, Willamar Field, 250 
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Texas—cont. 
TXL field, 1193 
ba Gulf Coast developments, 1943, 


West, 1943, 211 
West- ‘Central, 1943 developments, 211 
West Ranch oilfield, 177 
Thermobarometer, 1247 
Thioacetophenone, condensation with 
activated nickel, 349 
Thiophene Process, 842 
Timber, preservation, 600 
Toluene : 
from toluole, 650 
heat of combustion, 639 
Toluol : 
benzene and toluene peoentien, 650 
purification (P), 1173 
synthetic, preparation, 74 
ye rt, crude oil, 1237 
Trinidad, crude oils of Bernstein field, 


Triphen, Imethyl Chloride and Bromide, 
x. Ray examination, 346 
Tubes, thin, bending, 780 


U.S.8.R. : 
Caspian Sea discovery, 10 
Institute of Combustible Minerals, 
675 
Manturov deposit shales, 145 
marine drilling near Baku, 401 
natural gas developments, 1251 
oil developments, 621 
Palvan Tash, Turkestan, field, 891 
459, 691 


402 
Ukraine oilfields, 767 


United States : 

Appalachian area, developments, 211 

Anadarko Basin, 979 

completion statistics, 43, 45, 49, 55, 
212, 213, 217, 219, 220, 304, 309, 
311, 312, 316, 317, 385, 451, 455, 
456, 458, 459, 464, 564, 566-568, 
747, 748, 751, 756, 757, 928, 929, 
1025, 1026, 1101, 1225, 1226 

Delaware Basin, Upper Permian Ochoa 
series, 881 

Eastern Basin development, 211 

Elk Hills development, 40, 46 

exploration, 186, 244, 257, 539, 866, 
974, 975, 1091, 1197 

footage drilled in 1944, 79 

Fullerton Pool, 1114 

operations in 1944, 899 

ulf Coast geology, 684 

Hugoton gas field, 1272 

marine oil possibilities, 1270 

motor fuels, properties of, 367 

natural gas reserves, 1113 

natural gasoline production, 752 

North Mid-Continent developments, 
1943, 211 

petroleum developments for war, 967 

production, 313, 745, 746, 750, 753, 
755 
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United States—cont. 


udies, 161 
io ic ot ies, 16 
1943, me wt} , 693, 867, 869 


reserves, 47, 692 
Rocky Mountain ion, develop- 
1 ments, 211, 677, 678 
fi electric logging i in, 877 
South-eastern, developments 1943, 211 
with Oligocene stra phy, 865 
wax production, 137 
wildcat completions and discoveries, 
11, 13, 185, 194, 249, 260, 261, 
=> 392-394, 404, 565, 694-699, 


See also separate States. 


650 Vanadium, determination, microcolori- 
metric, 496 
Vapour Pressure—Equilibrium Constant 
Data, correlation of, 115 
field, Vegetable Oils, fuels from, 653 
etions, 
mee Crecle Petroleum Corporation, 325 
Cretaceous production, 1088 
Delta Amacuro field, 1200 
El Roble field, 1022 
exploration, 218, 536, 766 


fossils from metamorphic rocks, 171 
eral, Guico field, 400. 
Tusepin field, 765 
Mercedes Field, 42, 463, 686, 1220 
North-eastern Anzoategui,  strati- 
graphy, 173 
1 northwest Zulia discovery, 887 
pose 52, 307, 621, 933, 1117, 


reserves, 1021 

San Joaquin field, 977 

21 Santa Barbara extension, 981 
wildcat, 12, 252, 262 


», 55, Vinyl , use in footwear, 378 
309, Virginia, deep well stratigraphy in 
455, Russell County, 166 
ingham t, C8, 
iscometer : 
constant-level-flow, 1065 
low temperature, 1050 
survey of, 1249 
866, for low temperatures, 
Viscosity : 
effect of physical properties, 1049 
99 
1ents, 
, 967 


753, 
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Viscosity—cont. 

of H.F. electromagnetic 

fie 

liquid 1231 

low temperature, 1051, 1232 

method standardization, 1365 
Philipoff method, 1055 

precision and accuracy, 1149 

theory, 1353 

variation with temperature, 1352 
Viscosity Index, rational basis for, 1165 


exploration, 978 
ater 
dry residue determination, 647 
nitrous oxide determination, 648 
Water Analysis, conversion factors, $23 
Waterproofing D-Day Invasion Fleet, 
1185 


Wax, Paraffin : 
melting, setting, and solidifying points 
determination, 822, 1066 
composition, 1266 
oxidation products, 840 : 
testing and properties, 1187 
Weed Killer, 2 : 4-dichlorophenoxy acetic 
acid, 611 


be Virginia : 
bin Greek. water 1307 


well stratigraphy, Harrison 
County, 166 
Wetting Agents 
from 847 
fundamentals of, 1058 
World : 
deepest wells, 907, 1204 
oil atlas, 386 
oil reserves, control of, 617 « 
production, 255, 305, 623, 741, 742 
production centres, 258 
reserves, 256, 743, 744, 864 
va Materials, moisture permea- 
ility, 359 
Wyoming : 
Como Bluff anticline, 882 
Crooks discovery, 193 
geology, 1196 


X-Ray Diffraction, 1059, 1158, 1242 
m-Xylene, heat of combustion, 639 
o-Xylene, heat of combustion, 639 
— heat of combustion, 639 
ylole : 
saturated hydrocarbons from, 651 
styrene from, 651 
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INSTITUTE NOTES. 
Janvaky, 1945. 


A NEW DEPARTURE BY THE INSTITUTE. 
When the inner Kistory of the present war comes to be told, one 


she of the most impressive chapters will concern the contribution of the 
petroleum industry in\ this country to the prosecution of the war. 
Enter. Much of what has been and is being done is necessarily still on the 
Polish secret list, but the way in which the industry has co-operated with 
Num the Services and Government’ Departments is no secret. Not least 
ae of the industry’s co-operative efforts has been in the direction of 
terials researches in the applications and testing of fuels, lubricants, and 
| Tar, other products. 
struc. The Institute of Petroleum has been quick to grasp the oppor- 
rw the tunity of carrying this co-operative spirit in research into the era 
which lies ahead of us, and has now taken a sound lead in establishing 
» and the machinery to sponsor work on this basis for the benefit of the 
roge industry and those it serves. 
a In March of this year the Council set up an ad hoc Committee 
. to examine the best means of undertaking fundamental research 
: under I.P. sponsorship. This committee reported back to the 
micals _ Council, and its recommendations were embodied in the Council’s 
er decision along the following lines :— 
ion of | PRINOIPLES. 
(Sth It was decided thet the methods of tackling research of 
: operative nature ean be classified as follows :— 
pple | 1. Fundamental scientific research which can be conducted 
y.) anil better in university laboratories than in industrial laboratories. . 
2. Co-operative research in industrial laboratories on problems 
4 of general interest to the petroleum industry. 
a. 3. Co-operative research in which the oil industry as a whole 
nerican is interested jointly with another industry or body. 
ave 4. Applied research on problems of interest to the 
industry, but falling outside the normal professional and 
nana scientific interests of those engaged in the industry. Possible 
wel pri examples are the medical problems connected with the use or 
‘art 1, handling of petroleum products and agricultural research 
in agriculture. 
RESEARCH COMMITTEE. 
Sacorwn A strong committee of the Council, to be known as the Research 


ruction, Committee, was set up to be responsible for carrying out the policy 
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involving co-operative research. 


The Research Committee was constituted as follows: — 


F. H. Garner. J. 8. Jackson. 

8S. J. M. Aunp. J. A. Onren. 

G. H. Coxon. C. A. P. SourHWwELL. 
E. A. Evans. ; H. C, Terr. 

V. C. 


Mr. Tett was elected Chairman, and subsequently Dr. D. A. Howes 
and Mr. 8. M. Blair were co-opted as members of the Committee. 

As financial and accounting questions are obviously involved, the 
Chairman of the Finance Committee is an ex officio member of the 
Research Committee. 

The functions of the Research Committee are to decide whether 
any project submitted is suitable for the Institute’s sponsorship, 
and to ascertain whether such research will be supported by members 
of the industry. This decision will be taken in line with the 
Institute’s view that it is not concerned with ad hoc problems, but 
only with fundamentals of general interest in the field of petroleum 


METHOD OF OPERATION. 


Having agreed that a piece of research is suitable for sponsorship 
by the industry, the Research Committee will establish a Group, 
and appoint from its members a Chairman of the Group. The 
Group will include only representatives of those interests or com- 
panies whom the Research Committee has ascertained agree to 
support the particular project and who have experts actively engaged 
on similar work. In addition, recognized experts in the field of 
work concerned may be co-opted. This Group then becomes 
responsible for initiating, organizing, and directing the research, 
and is also responsible for determining how any expenditure involved 
shall be apportioned among the contributing members. The Group 
is required to report to the Main Research Committee at regular 
intervals on the general progress of the project, but not necessarily 
on the scientific results obtained. It is also required to have regular 
progress reports prepared for the benefit of its own members, and 
such reports are available, for an agreed period, only to members of 
the sponsor companies. After the lapse of this period the reports 
will normally be published by the Institute. 


First Prosect—THE Hyprocarson Grovp. 
The first project undertaken by the Research Committee is one 
concerned with physical  - of hydrocarbons, with particular 
ne to spontneseopy. A Group consisting of the following 
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members, was set up to get this project going under the sponsorship 


of the organizations represented : 


D. A. Hows (Anglo-Iranian Oil Co., Ltd.) (Chairman). 
8. M. (Trinidad Leaseholds, Ltd.). 

R. Hotroyp (Imperial Chemical Industries, Ltd.) 

R. I. Lewis (Asiatic Petroleum Co., Ltd.). 

E. B. Evans (Anglo-American Oil Co., Ltd.) (Secretary). 


In addition, the M.A.P., who are interested in certain aspects of 
this project, are represented by Dr. le Fevre. This Group is known — 
as the Hydrocarbon Research Group. The members of the Group 
all belong to companies or departments who contribute to the 
project and themselves have extensive experience and facilities in 
the field of spectroscopy. A programme of work was submitted to 
the Group by Dr. Sutherland and Dr. Thompson of Cambridge and 


Oxford Universities, respectively, who have a long experience in 
this work. 


While the programme has special reference to spectroscopy, it 
will involve the preparation of a number of pure reference hydro- 
carbons, and the opportunity will be taken of studying certain 
physical properties which will undoubtedly be of general interest. 
The companies concerned in this project, together with the Ministry 
of Aircraft Production, have contributed something in the order of 
£6000 between them for the first year’s work, 
carried on at several of the university laboratories. 


FORTHCOMING MEETINGS. 


Wednesday, 14th March, 1945, at 5.30 p.m. ORIGINAL PAPERS BY 
Svus-CoMMITTEES OF THE STANDARDIZATION COMMITTEE. 


PERSONAL. 
Mr. W. E. Aylwin, M.C. GFllow), has been appointed a director 
of Midland Tar Distillers, Ltd. 


NEW MEMBERS. 
The following elections have been made by the Council in accord- 
ance with the By-Laws, Sect. IV, Para. 7. | 
Elections are subject to confirmation in accordance with the 
By-Laws, Sect. IV, Paras. 9 and 10. 
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As Members. 


‘Cree, John A. Cook. Paysant, Charles Jules. 
Davies, Gilbert Marr. Perry, Richard Gilbert. 
Epwakrps, Francis Dare. Ricuarpson, Ernest Frederick. 
Percival Francis. ~ Sawpy, Alfred Eustace.’ 
Green, Joseph Albert. 


Transfer to Member. 
Sarr, Norman Wilson. 


As Associate Members. 


Clifford Henry. HarpMan, Eric. . 
ohn William. Simmons, Thomas Mortimer. 


As Students. 
BAaxXENDELL, Peter Brian. Pearson, Peter Dennis. 
Boyz, Russell I. Rocers, Derek A. J. 
Caston, John E. F. ; Tapayyon, Jamal. 
Farmer, Michael H. Tennant, Frank E. 
Jacquss, David F. Watt, Colin G. 
Matpas, William E. 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 
Membership. 
Braysroox, Frederick Houghton, Manager, Technical Products Dept., 


Asiatic Petroleum Co., Ltd. (J. Kewley ; F. H. Garner.) 
Adam Robert, Production hier Cannar 


, Petroleum Board. (FP. H. 
Inepector, of Fuels & Lubricants (I.N.M.3) D.A.I. (F: N. 
Harrap ; E.B 


MArTTHEws, Thomas li Development Chemist, National Oil Refineries, 
(D. A. Howes ; + Fleming.) 


harge of Condenser Research 
(J. C. Wood-Mallock ; S. Parker.) 
Turt, Theodore il, Foreman in charge, Manchester Oi - 
J. Dunstan ; E. S. Sellers.) 
WiriaMs, Thomas Leslie, National Oil Refineries, Ltd. 
(R. B. Southall ; Thornton.) 
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Wison, George Noel, Deputy General Manager, Shell-Mex & B.P., Ltd. 
(John A. Orel; G. H. 
Winnine, W. Carl, Technical Adviser, Standard Oil Co. of New Jersey. 
(H.C. Tett ; F..H. Garner.) 

Transfer. 


Hobesow, William Ronald Penrose, Manager, ‘‘ Shell ’’ Central Laboratories. 
_ (John A. Oriel ; J. S. Jackson.) 


DIESEL ENGINE USERS ASSOCIATION. 


- -» Owing to illness, Mr. E. W. Johnston, who as Joint Honorary 

Secretary has for a considerable time past dealt with the secretarial 
work connected with the Diesel Engine Users Association, is re- 
signing the honorary secretaryship. An Honorary Member and. 
Past-President of the Association, Mr. Johnston has for twenty-six 
years taken a prominent part in its affairs, earning the esteem and 
gratitude of members throughout the world. He is succeeded as 
Secretary by Mr. Hamish Ferguson, who for some months has 
been assisting him in the work. Mr. Johnston’s many friends will 
be glad to know that he is making a good recovery. 


- ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 
Joint Honorary Secretaries. 


SYMONS “JW” TYPE SCREEN 


mud; particular attention has been given to the vibration mechanism 

so that large capacities and accurate separation can be obtained with 

the minimum screening area. Its rugged construction make it 
easily transportable. 
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NOTICES. 


The Institute as a body is not responsible for the statements of 
opinion expressed in any of its publications. 


ae ' Copyright .—Publication of abstracts of Papers and articles appearing 
in the Journal is permitted, provided that ice is made to the 
Institute of Petroleum. 


Papers and Articles.—The Council invites Papers and Articles both 
for reading at Ordinary Meetings of the Institute and for publication in 
the Journal. All Papers, whether for reading or publication, will be sub- 
mitted to a referee appointed by the Publication Committee. 


The Institute has published a brochure “ Instructions for the Guidance 
of Authors ” containing details of recommended practice in the preparation 
of Papers for publication. Copies of this brochure will be supplied on 


Pre-Prints.—If available, advance proofs of Papers to be read at 
Ordinary Meetings can generally be obtained about a week before the 
Meeting. Members wishing to be supplied with these pre-prints are 
requested to notify the Secretary. 


Abstracts.—Members and Journal Subscribers desirous of receiving 
the Abstracts printed on one side of the paper only, can be supplied with 
these at a charge of 10s. per annum per copy, payable in advance. 


Issue of Journal.—Members whose subscription is not in arrears receive 
the Journal free of cost: A member whose subscription is not paid by 
March 31st of the year for which it is due is considered to be in arrears. 


address to the Secretary. 


Benevolent Fant te intended to ald 
persons who are or have been members of the Institute, and their 
dependent relatives. 


The Fund is raised by voluntary annual subscriptions, donations, and 
bequests, and all contributions should be sent to the Secretary of the 
Institute at 26, Portland Place, London, W.1. The Fund is administered 
’ by the Council through the Benevolent Fund Committee. 


Library.—The Institute’s Library may be consulted between the hours 
of 9.30 a.m, and 5 p.m. daily, excepting Saturdays. 
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INSTITUTE NOTES. 
Fesrevary, 1945. 


FORTHCOMING MEETINGS. 


Wednesday, 14th March, 1945, at 5.30 p.m. Papers by Sub-Com- 
mies ot the Standardization to be 
announced. 

ba ay A 1945. Joint with the British Rheologists’ 

ti be +) 


Wednesday, th May, 1048, at 5.90 .m. “Code of Electrical Practice for 
the Petroleum Industry,’’ by Alan D. Maclean, A.I.E.E. (Fellow). 


Wednesday, 13th June, 1945, at 5.30 p.m. “HELD. Lubricating ‘fi 
Special ub-Committee of the Standardization Co Committee. —s" 


All the above meetings will be held at 26, Portland Place, W.1. 


Stantow Brancu. 


Wednesday, 7th March, 1945. “ Methods applied to the 
Petroleum Industry,”’ by G. B. B. M. Sutherland, Ph.D., and H. W. 
Thompson, D.Phil. 


*Wednesday, 28th March, 1945. Film Show. 
*Wednesday, 18th April, 1945. 
Bdneation for the by F. H. Garner, 0.B.E., Ph.D. 


* Details of these meetings were incorrectly given in the December, 1944, 


Journal. 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

Membership. 
ALDERSON, James, Laboratory Assistant, Lobitos Oilfields, Ltd. (V. Biske ; 

J. M. Harkess.) 

Lantret, Adinath, Assistant Director, Fuel Research Station, Dhanbad, India. 

(EZ. A. Evans ; F. H. Garner.) 

Massey, James, Director and General Manager, Burtonwood Motor & Aircraft 

Eng. Co., Ltd. (F. E. Cherry ; N. Matheson.) 
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Murray, James Laidlaw, Administrative Assistant, National Oil Refineries, 
Ltd. (R. B. Thornton.) 


Perry, Thomas Frederick, ay Superintendent, Anglo-Iranian Oil 
Co., ‘Ltd. (R. B. Southall ; Thornton.) 

Prentis, William James, ose Assistant, Anglo-Iranian Oil Co., Ltd. 
(D. ‘A. Howes ; P. Fleming.) 

Fuel Oils Technologist, Petroleum Board. (R. J. 
Bressey ; V. C 

(E. vans-Jones ; R. A. Thomas.) 


Taytor, Dudley Clifford Carr, Accounting Officer, Refinery Dept., Petroleum 
Board. (H. J. W. Vincent.) 


Transfers. 
LISLE, Army Air Corps (Associate Member). 
(Cecil W. Wood ; George Sell.) 
= Albert, Works Chemist. (Student.) (fF. J. S. Hall; R. F. 
urt. 


SIR JOHN CASS TECHNICAL INSTITUTE. 


A course of ten lectures on “‘ General Technology of Petroleum ” 
commenced at The Sir John Cass Technical Institute, Jewry Street, 
London, E.C.3, on January llth, 1945. 

The lectures (details of which are listed below) are given on 
Thursday afternoon at 3 p.m. and last for one hour. 


Thursday, 2 945. Mxplorcation and the Drilling of 
Wells,” by C. A. P uthwell, F.G.S8. 


Thursday, 18th January, 1945. “The General Management of Oilfields, 
including the Separation of Gas and W ” by J. B. Kay, B.Sc., A.R.S.M., 
et. 
1945. “ The Bulk Storage of Oil and its Transport 
by Pipelines and Tankers,’ by E. J. Sturgess, B.Sc., A.C.G.I., A.M.I.Mech.E. 


Thursday, Ist Fe , 1945. “ The Work of the Refineries,’ by E. Le Q. 
Herbert, B.Sc., F.R. F .Inst.Pet. by 


ursday, February, 1945. “ Gasolines and Aviation Spirits and their 
Test Hugines,” by A. 


H. Thomas, A F Inst 


by T. K. Hanson, B.A., Ph.D 


Thursday, Ist March, 1945. « Lubricating Oils and their Testing,” by E. A. 
Evans, M.LAE., C.E.Mech.E., F.Inst.Pet. 


y, 8th March, 1945. “ Fuel Oils and Bitumens,’’ by R. G. Mitchell, 
B.Sc., F.C.G.1., M.Inst.C.E., M.I.Mech.E. 


Thursday, 15th March, 1945. “ Chemical Products from Petroleum, 
Uses and Possibilities,’ by A. E. Dunstan, D.Sc., F.R.L.C., M.Inst. Pet. 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 
Joint Honorary Secretaries. 
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NOTICES. 


The Institute as a body is not responsible for the statements of 
opinion expressed in any of its publications. 


Copyright.—Publication of abstracts of Papers and articles appearing 
in the Journal is permitted, provided that acknowledgment is made to the 
Institute of Petroleum. 


Papers and Articles.—The Council invites Papers and Articles both 
for reading at Ordinary Meetings of the Institute and for publication in 
the Journal. All Papers, whether for reading or publication, will be sub- 
mitted to a referee appointed by the Publication Committee. 


Pre-Prints.—If available, advance proofs of Papers to be read at 
Ordinary Meetings can generally be obtained about a week before the 
Meeting. Members wishing to be supplied with these pre-prints are 
requested to notify the Secretary. 


Abstracts.—Members and Journal Subscribers desirous of receiving 
the Abstracts printed on one side of the paper only, can be supplied with 
these at a charge of 10s. per annum per copy, payable in advance. 


Issue of Journal.—Members whose subscription is not in arrears receive 
the Journal free of cost. A member whose subscription is not paid by 
March 31st of the year for which it is due is considered to be in arrears. 


Changes of Address.—Members are requested to notify any change of 
address to the Secretary. 


Benevolent Fund.—The Benevolent Fund is intended to aid necessitous 
persons who are or have been members of the Institute, and their 
dependent relatives. 


The Fund is raised by voluntary annual subscriptions, donations, and 
bequests, and all contributions should be sent to the Secretary of the 
Institute at 26, Portland Place, London, W.1. The Fund is administered 
by the Council through the Benevolent Fund Committee. 


Library.—The Institute’s Library may be consulted between the conies 
of 9.30 a.m. and 5 p.m. daily, excepting Saturdays. 
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or alternatively, into a shunt bye-pass 
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These meters are extremely economical, 
both in first cost and in their installation 
cost, as a particular feature is their suita- 
bility for surging or pulsating flows, and 
under these conditions, even with intense 
fluctuations, they will integrate within 
plus or minus 2%. 

The meters are individually calibrated, 
not damaged by occasional overload, and 
the counter box is not subjected to steam 
pressure. 

These meters give the simplest and cheap- 
est check on steam flow and facilitate the 
costing of steam to each department. 
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Marcu, 1945. 


FORTHCOMING MEETINGS. 


Wednesday, 18th April, 1945. Joint Meeting with the British Rheologists’ 
Club. (Further particulars to be announced.) 


Wednesday, 9th May, 1945, at 5.30 p.m. “ Code of Electrical Practice for 
the Petroleum Industry,’’ by Alan D. Maclean, A.1I.E.E. (Fellow). 


Wednesday, 13th June, 1945, at 5.30 p.m. “ BLD. Lubricating Oils,’’ by 


Special Sub-Committee of the Standardization Committee. 


All the above meetings will be held at 26, Portland Place, W.1. 


STANLOW BRANCH. 


Wednesday, 18th April, 1945. Annual General Meeting, followed by 
** Education for the Industry,’? by F. H. Garner, O.B.E., Ph.D. 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate, 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 


Membership. 
ApLINGTON, Dennis George, Research Chemist, Anglo-Iranian Oil Co., Ltd. 
(W. H. Thomas ; A. R. Javes.) 


Atnswortu, John Alfred, Senior Assistant, Public Control Dept. (Petroleum 
Division), L.C.C.  (S. G. Burgess ; R. A. Thomas.) 
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Arcuer, Frederick Stanley, Research Chemist, Lobitos Oilfields Ltd. (V. 
Biske ; J.C. Wood-Mallock.) 


Barr, Kenneth William, Geologist, Trinidad Leaseholds Ltd. (H. C. H. 
Thomas ; H. H. Suter.) 


Brown, Dorothy, Research Chemist, Ministry of Supply. (D. Clayton ; 
H. F. Jones.) 


BRUNNER, Christopher Tatham, Manager, Petroleum Board Secretariat. 
(F. H. Garner ; E. B. Evans.) 


Burcess, Bruce Henry, Research Physicist, Esso European Laboratories, 
(H.C. Tett; W.E. J. Broom). 


CroMwWELL, O., Engineer, Shell Co. of West Africa Ltd. (H. A. Blackmore ; 
W. T. Jarrett.) 


Davies, W. R. Chief Engineer, Shell Co. of West Africa Ltd. (H. A. Black- 
more ; W. T. Jarrett.) 


Grirritus, John Cedric, Petrographer, Trinidad Leaseholds Ltd. (H. H. 
Suter ; F. Morton.) 


Herut, Ernest Albert, Engineer, Schlumberger-Surenco, Trinidad. (H.C. H. 
Thomas ; J. E. Smith.) 


Ho.imes, Arthur Norman, Chemist, Shell Refining & Marketing Co., Ltd. 
(H. E. F. Pracy ; L. J. Black.) 


LANCASHIRE, Eric Peak, Mechanical Engineer, Petroleum Board. (E. 
Thornton ; R. B. Southall.) 


Mackay, William Mackenzie, Senior Operator, Trinidad Leaseholds Ltd. 
(J. B. Christian ; B. G. Banks.) 


MacmiLuan, Richard Butler, Chemist, Trinidad Leaseholds Ltd. (W. K. 
Dykes ; L. R. Pocock.) 


NETHERSOLE, Harrison John Hastings, Engineer, Trinidad Leaseholds Ltd. 
(H. C. H. Thomas ; F. Morton). 


Park, William Hutcheson, Mechanical Engineer, Shell Refining & Marketing 
Co., Ltd. (J. A. Oriel; J. W. Vincent.) 


Porr, Anthony Fred Doran, Research Physicist, Esso European Laboratories, 
(H.C. Tett; W.E.J. Broom.) 


Samira, Edward Archibald, Major, R.A.S.C. (H. F. Jones; H.C. Tett.) 


Situ, John, Engineer, National Gas & Oil Engine Co., Ltd. (E£.J. Dunstan ; 
N. A. Clegg.) 


Taytor, Henry Browne, Works Director, Alexander Duckham & Co., Ltd. 
(J. S. S. Brame ; J. E. Duckham.) 


Wixkrxson, Horace Elliot, Mechanical Engineer, Shell Group. (H. de Wilde ; 
J. B. Kay.) 

Wits, John, Mechanical Engineer, United British Oilfields of Trinidad 
Ltd. (C. R. Middleton ; G. F. Hazzard.) 


Worst ey, Frank Keyte, Chief Engineer, Kern Trinidad Oilfields Ltd. (A.J. 
Ruthven-Murray ; C. R. Middleton.) 


Yates, Harold, Analytical Chemist, Wareing Bros. & Co., Ltd. (FE. J. 
Dunstan ; G. H. Harries.) 
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Transfers. 
Harkess, John Mackay, Chemist, Lobitos Oilfields Ltd. (J. C. Wood- 
Mallock ; J.S. Parker.) 


Hazzarp, Geoffrey Francis, Chief Chemist, United British Oilfields of Trinidad 
Ltd. (C. R. Middleton ; L. H. Hersch.) 


MEETINGS OF COUNCIL. 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W.1. on 3rd November, 1944, with Professor F. H. Garner (President) 
in the Chair. There were also present: Messrs. Ashley Carter, 
G. H. Coxon, T. Dewhurst, A. E. Dunstan, E. J. Dunstan (Northern 
Branch), E. A. Evans, Sir Thos. H. Holland, Messrs. H. Hyams, 
V.C. Illing, J. S. Jackson, J. A. Oriel, J. 8S. Parker (Stanlow Branch), 
C. A. P. Southwell, F. B. Thole, A. Beeby Thompson, R. R. Tweed. 


_A Report was received from the Publication Committee and a 
recommendation to purchase new books for the Library approved. 


A Ordinary Meeting of Council was held at 26, Portland Place, 
W.1. on 13th December, 1944, with Professor F. H. Garner (President) 
in the Chair. There were also present: Messrs. Ashley Carter, 
T. Dewhurst, A. E. Dunstan, E. A. Evans, H. Hyams, V. C. Illing, 
J. S. Jackson, J.-A. Oriel, E. R. Redgrove, C. A. P. Southwell, 
F. B. Thole. 


Reports were received from the Branches, Election, Finance and 
Standardization Committees. 


Eight Members, four Associate Members and eleven Students 
were elected, and one transfer from Associate Member to Member 
approved. 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W.1. on 10th January, 1945, with Professor F. H. Garner (President) 
in the Chair. There were also present; Messrs. G. H. Coxon, T. 
Dewhurst, A. E. Dunstan, E. A. Evans, E. B. Evans, H. Hyams, 
J. 8. Jackson, J. A. Oriel, J. S. Parker (Stanlow Branch), R. B. 
Southall (South Wales Branch), C. A. P. Southwell, H. C. Tett, 
F. B. Thole, A. Beeby Thompson, G. H. Thornley (Northern Branch), 
R. R. Tweed, W. J. Wilson. 


Reports were received from the Finance, House and Engineering 
Committees. 
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PERSONAL NOTE. 


Professor W, M. Cumming, holder of the “Young” Chair of 
Technical Chemistry at the Royal Technical College, Glasgow, has 
been appointed by the Governors of the College as Director of 
the School of Chemistry. 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 


Joint Honorary Secretaries, 


MANUFACTURERS 
OF 
METERS 
FOR 


PETROLEUM 
PRODUCTS 


Tylor bulk petrol meter is 
approved by the: Board of 
Trade (Standards Dept.) 


FLOW CONTROL PROBLEMS 
OUR SPECIALITY 
Illustration shows Motor-driven Port- 
able Unit with Air Elimination Device. 

@ 
HEAD OFFICE AND WORKS: 
BELLE ISLE 


LONDON, N.7 
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INSTITUTE NOTES. 
Aprin, 1945. 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publi- 
cation of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

Membership. 
Bassett, Conrad John, Engineer, Esso European Laboratories. (W. EZ. J. 

Broom ; K.T. Arter.) 

CARDER, Reginald Aubrey, Managing Director, Anglo-American Oil Co., Ltd. 

(F. H. Garner ; H.C. Tett.) 
ary William Gordon, Director, Assam Oil Co., Ltd. (7. Dewhurst ; 

. Evans.) 
om Lawrence Gordon, Research Chemist. (A. EZ. Dunstan; W. H. 
man.) 
— Joseph Henry, Chief Chemist, British Timken, Ltd. (2. A. Evans ; 
D. Doughty.) 
ForseEs, Clair, Lubricating Oil Pool, Petroleum Board. 

(R. nt.) 
on. Alfred Herbert Roberts, Technical Officer, H.M. Forces. (H. A. 

Satchell ; G. W. Dunkley.) 

Heskera, Raymond, Chemist, “Shell” Refining & Marketing Co., Ltd. 

(W. R. P. Hodgson ; J. Parrish.) 

Hit, William Albert, Technical Representative, C. C. Wakefield & Co., Ltd. 

(E. A. Evans ; J. C. Cragg.) 

LANGTON, Aubrey Turner, Laboratory ay Tester, Anglo-American Oil 

Co., Ltd. (W. E. J. Broom ; C. H. Spra 
Mappison, Robert Edwin Witton, Chief Ch a Messrs. Claud Campbell & 

Co., Ltd. (W.J. Wilson ; S. T. Minchin.) 

MitieR, William, Physicist, Anglo-Iranian Oil Co., Ltd. (C. J. Wright ; 

W. Rutherford.) 

Rarer, Bernard Arthur, Supervisor, Attock Oil Co., Ltd. (A. H. Chrisman ; 

J. G. A. Jeffrey.) 

Smrpxrins, Clarence Reginald Peers, Refinery Foreman, Bahrein Petroleum 

Co., Ltd. (N. L. Anfilogoff ; A. H. Goodhind.) 

Sussums, Alfred Ashby James, Laboratory Engine Tester, Anglo-American 

Oil Co., Ltd. (W. EB. J. Broom; C. H.S 

Wacuat, Antoni Leszek, Petroleum Engineer. (W. de J. Piotrowsky ; A. E. 

Dunstan.) 

Warr, David Biaie Physicist, Anglo-Iranian Oil Co., Ltd. (C. J. Wright ; 
* W. Rutherford.) 
WELLER, Owen George, Chemical Engineer, Assam Qil Co., Ltd. (R. J. 

Hayman ; A. G. Eadie.) 

Wyszynskt, Stanislaw, Trainee, Anglo-American Oil & Prospecting 

Co. (7. G. Hunter ; G. D. Hobson.) 


Transfers. 

Hiaas, Percival George, Chemist, “‘ Shell’’ Refining & Marketing Co., Ltd. 
J.S. Jackson ; W. R. P. Hodgson.) 

LawrReENcE, Albert Edward Thomas, Research Chemist, British Bitumen 
Emulsions, Ltd. (I. Cameron ; R. M. Kerry.) 

Pearce, Austin William, Research Worker, Becnleghow University. (F. H. 
Garner ; A. H. Nissan.) 

Rapporort, Frederick Gerald, Civil Engineer, British Controlled Oilfields, 
Ltd. (R. R. Tweed; V. C. Illing.) 


| 
: 


INSTITUTE NOTES. 


LIBRARY RULES. 


1. The Library is open for reference and for the issue and return 
of books from 10 a.m. to 5 p.m. daily, excepting Saturday. 


2. Members of the Institute are permitted to borrow up to two 
books at a time for a period not exceeding a fortnight. In special 
circumstances an additional number ‘of books may be borrowed ai: 
the discretion of the Librarian. 


3. Dictionaries and works of reference are not available for loan. 


4. A new book may not be taken out of the Library until one 
month after it has been received. 


5. Books must not be removed from the Library until the register 
has been signed by the borrower. 

When a book is required to be forwarded, a signed request must 
be sent to the Librarian and the return cost of carriage paid. All 
books forwarded are at the risk of the borrower until returned, 
and when returned through the post must be registered and securely 
packed to prevent injury. 

6. Books may not be sent or taken out of the United Kingdom. 


7. Current unbound journals and periodicals of which there is 
only one copy in the Library may not be borrowed. 


8. A borrower retaining books longer than the time specified, or 
failing to return them when demanded, shall forfeit the right to 
borrow books until all those standing against his name have been 
returned. Books not returned within two weeks of a demand will 
be replaced at the expense of the borrower. 

Borrowers to whom books have been issued are responsible for 
their preservation from injury and their safe custody. If a book 
is found damaged on return, it will be repaired or replaced at the 
expense of the borrower. 


9. Persons requiring photostat copies of extracts from books or 
periodicals may obtain these on application to the Librarian and 
on payment of the appropriate charges. 
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INSTITUTE NOTES. 


May, 1945. 


.HCOMING MEETING. 


Wednesday, 13th June, 1945, at 26, Portland Place, W.1, at 
5.30 p.m. ‘SH.D. Lubricating Oils,” by Special Sub-Committee of 
the Standardization Committee. 


PERSONAL. 


Proressor V. C. (Fellow), Professor of Geology (Oil 
Technology) at the Imperial College of Science & Technology, has 
been elected a Fellow of the Royal Society. 


MEETINGS OF COUNCIL. 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W.1, on Wednesday, 14th February, 1945, with Professor F. H. 
Garner (President) in the Chair. There were also present : Lt.-Col. 
S. J. M. Auld, Messrs. G. H. Coxon, T. Dewhurst, A. E. Dunstan, 
E. A. Evans, E. B. Evans, H. Hyams, J. 8. Jackson, J. A. Oriel, 
E. R. Redgrove, C. A. P. Southwell, H. C. Tett, F. B. Thole, A. 
Beeby Thompson, R. R. Tweed, W. J. Wilson, C. W. Wood. 

Professor F. H. Garner was unanimously re-elected President of 
the Institute for 1945-46. 

The Council received with regret notification of the death of Mr. 
Alexander Duckham. 

Reports were received from the Election, Engineering, Finance, 
Publication, Research and Standardization Committees. . 

Six Fellows, twelve Members and five Associate Members were 
elected, and six transfers to Fellow, one transfer to Member and 
two transfers to Associate Member were approved. . 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W.1, on Wednesday, 14th March, 1945, with Professor F. H. Garner 
(President) in the Chair. There were also present: Messrs. G. H. 
Coxon, T. Dewhurst, A. E. Dunstan, E. B. Evans, H. Hyams, J. 8. 
Jackson, J. 8. Parker (Stanlow Branch), E. R. Redgrove, C. A. P. 
Southwell, H. C. Tett, A. Beeby Thompson, R. R. Tweed, W. J. 
Wilson, C. W. Wood. 

Reports were received from the Awards, Finance and Publication 
Committees. 

The following were declared elected to Council as the result of 
Ballot : Messrs. M. A. L. Banks, R. Crichton, E. J. Dunstan, R. I. 
Lewis, J. 8. Parker, E. R. Redgrove, F. B. Thole, “ H. Thornley, 
E. Thornton, W. J. Wilson. 
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ii INSTITUTE NOTES 
SOUTH WALES BRANCH 


On 16th January, 1945, Mr. C. A. P. Southwell delivered, at t'.c 
Guildhall, Swansea, a lecture on the Anglo-Iranian Oil Co.’s shave 
in the drilling operations which have been undertaken in Britai ., 
illustrated by lantern slides and followed by a descriptive film. 

The lecture, which was held under the auspices of the Souih 
Wales Branch of the Institute of Petroleum, under its Chairma., 
Mr. R. B. Southall, attracted over 300 people, which included 
members of all the scientific societies, as well as representatives of 
local industrial associations, Swansea and Neath Chambers of 
Commerce, colliery owners, and the technical staff of the Swansea 
University, together with senior officers of the various Government 
Departments represented in the South Wales district and depart- 
mental managers of the L.M.S. and G.W. Railways. 

The variety of questions asked after the lecture by many of those 

- present was indicative of the interest shown. 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 

. Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


" ‘The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 


Membership. 
Baker, by Deputy General Manager, Lubricating Oil Pool. (S. J. M. 
Auld hilvers.) 


Bucur, Harold Charles, Installation Manager, Petroleum Board. (A. 
Harland ; F. N. Harrap.) 

Burton, Alma Victor, Lieut., R.E.M.E. (J. Cullinane ; A. E. Allen.) 

CuanTER, Edward Ernest, Fire Adviser, Shell Refining & Marketing Co. 
(J. A. Oriel ; E. LeQ. Herbert.) 

Drxson, Herbert George, Cargo Supervisor, Petroleum Board. (HZ. Evans- 
Jones ; F. Tipler.) 

ELSDEN, James Inkon Gemmell, Assistant Installation Superintendent, 
Petroleum Board. (£. Evans-Jones ; F. Tipler. 

Fox, Anthony Francis, General Staff Officer, Military College of Science. 
(S. EZ. Coomber ; G. D. Hobson.) 

Mont, Fred Henry Lawrence, Analytical Chemist, Plessy Co., Ltd. (L. 0. 
Maskell ; A. F. Goodwin.) 

ProrHERoE, Robert George, Assistant Superintendent, Anglo-American Oil 
Co., Ltd. (F. Tipler ; Low.) 
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Rag, Norman Sidney, Chemist, Esso European Laboratories. (W. E. J. 


Broom ; A. Osborn.) 
ne RaGsDALe, Leslie Albert, Chemist, Pressure Lubricants, Ltd. (J. 2. Walker ; 
re Harold Moore.) 
Assistant Installation Manager, Petroleim Board. (F. 
5 Tipler ; P. Low.) 
STURGEss, Evie John, Assistant to Chief Engineer, Asiatic Petroleum Co., Ltd. 
h (E. LeQ. Herbert ; R. I, Lewis.) 
Upatt, William Victor John, Works Inspector, Petroleum Board. (HZ. Evane- 
il, Jones ; F. Tipler.) 
d Watsu, Eric Thomas, Senior Assistant, Petroleum Board. (R. J. Bressey ; 
of C. Chilvers.) 
Transfers. 
it BERTENSHAW, ree Weaver, Fuel Oil Technologist, Petroleum Board. 
t. (J. S. Parker ; D Glendinning.) 
BrapForp, Job Ronald Tremellen, Technical tative, Anglo-Mexican 
Petroleum Co., Ltd., Brazil. (A. Z. Hope; H. HE. Priston 
e — web Frederick, Analytical Chemist, Petroleum Board. (C. Chilvers ; 
row.) 
McLaveuutn, Michael Luckyn, Chemist, Petroleum Board. (C. Chilvers ; 
W. A. Woodrow.) 
Paterson, Edward Victor, District Manager, Valvoline Oil Co., Ltd. (L. 
Ivanovsky ; L. R. Paterson.) 
—. Auguste William, Chemist, Dalton & Co., Ltd. (C.J. Kelly; J. L. 
‘a ) A 
Pi. orTH, William, Superintendent, Petroleum Board. (F. Tipler; C. 
Chilvers.) 


Foster 
Pyrometers 


A he refinement of petroleum products depends 

primarily upon temperature, and for the right 

products the correct temperature must be main- 

’ tained. Every petroleum engineer knows this 
by heart—but not every petroleum engineer 
knows that 


FOSTER PYROMETERS 


measure and record these temperatures with 
, outstanding success. 


Foster Instrument Co., Ltd. 
Rhone : Letchworth Letehworth, Herts. 


Kindly mention this Journal when communicating with Advertisers. 
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SUNVIC CONTROL 


N° 3 
ONE OF 
THE SPECIAL 
PROBLEMS 


SOLVED BY SUNVIC 


A Ministry of Supply test 
applied to paints requires the 
sample to be exposed to 


temperatures varying cycli- 
cally from 42°C to 48°C 
over 96 hours. This is 
effected with great reliability 
by wiring up two SUNVIC 


SUNVIC CONTROLS LTD., STANHOPE HOUSE, KEAN ST., LONDON, 


THAT! 


SUPPLY 


Type T.S. Thermostat Con- 
trollers adjusted to the de- 
sired temperature in con- 
junction with a /12 SUNVIC 
H.V.S. relay as shown here. 


SUNVIC instruments make 
automatic labour-saving con- 
trol so simple—and installa- 
tion is so very easy, too. 
May we send you detailed 
technical publication VU 10 


(13)? 


Tas/SC.55 
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INSTITUTE NOTES. 
JUNE, 1945. 


APPLICATIONS FOR MEMBERSHIP OR 
TRANSFER. 


The following have applied for admission or transfer to the In- 
stitute. In accordance with the By-Laws, the proposals will not be 
considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for , 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 


Membership. 
Barter, James Richard Godfrey, Engineer, Asiatic Petroleum Co., Ltd. 
(J..A. Oriel ; E. LeQ. Herbert.) ; 


Burexss, Ronald Stuset, Assistant Chemist, Anglo-Iranian Oil Co., Ltd. 
(S. J. Green; M. F . Sawyer.) 


Coutson, Robert Leslie, Asst. Superintendent, Anglo-American Oil Co., Ltd. 
(Ff. Tipler ; EB. Evans-Jones.) 


Davey, William, Senior Lecturer in Chemistry, Acton Technical College. 
(J. Parrish ; G. W. Dorrell.) 


Grosvenor, Horace, Cargo Supervisor, Petroleum Board. (G. M. Davies ; 
F. Tipler.) 


Charles, Exploitation Engineer, B.P.M. (H. de Wilde ; 
ay 


Jonzs, Archibald Ernest, Director, Anglo-Scottish Petroleum Co., Ltd. 
(R. B.-Hobson ; E. G. Grant.) 


Leake, George, Managing Director, United Oil Co., Ltd. (P. H. Moore ; 
W. Blackwell.) 


Nasu, Lewis John Alfred Maurice, Foreman, Bahrein Petroleum Co., Ltd. 
(fF. H. Garner ; A. E. Dunstan.) 


O’Suttivan, John, Supervisor, Cork Harbour Oil Wharves, Ltd. (J; H 
Varley ; H. BE. Brown.) 

Romney, Judah, Research Chemist, W. B. Dick & Co. (A.J. Sear; P. W.L. 
Gossling.) ‘ 


Transfers. 
Penney, John Mortimer, Manager, Cannar Oils, Ltd. (F. G. Rappoport ; 
C. Dabell.) 


Stewart, John Malcolm, Chief Chemist,.Moore & Barrett. (H. Moore ; 
J. Barrett.) 
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li INSTITUTE NOTES 


NEW MEMBERS. 


The following elections have been made by the Council in accord- 
ance ‘with the By-Laws, Sect. IV, para. 7. 
° Elections are subject to confirmation in accordance with the 
By-Laws, Sect. IV, paras. 9 and 10. 


As Fellows. RIcHARDSO: 


N, George. 
BrayBrRook, Frederick Houghton. Sarr, Edward Archibald. 
Brunner, Christopher T. Surra, John 
Laurie, Thomas ian, TAYLOR, Dudley Cc. C. 
Mason, John. Taytor, Henry Browne. 
NETHERSOLE, Harrison J. H. Tuomas, Maelgwyn E. 
Sev, Apurba Kumar. Tompkins, Dennis G. 
Wi1son, George Noel. WILxrnson, Horace Elliot. 
W. Carl. John. 
Worstey, Frank Keyte 
Transfers to Fellow. Transfers to Member. 
‘Hopeson, William Ronald P. Harkness, John Mackay. 
Lees, George Martin. Hacearp, Geoffrey Francis. 
TuoPson, F Francis Eric A. Liste, Brian Orchard. 
As Members. . As Associate Members. 
ArnswortH, John Alfred. ALDERSON, James. 
Frederick Stanley. Brown, Dorothy. 
Barr, Kenneth William. Davies, Edw 8. 
Braysrook, William A. R. MACMILLAN, Richard Butler. 
Grirrirus, John Cedric. Prentis, William James. 
Grirrirus, Reginald H. A. QuayYLe, Joshua Creer. 
Ernest Albert. Turt, Theodore C. 
Hotes, Arthur Norman. Thomas L. 
Wladyslaw J. Yates, Harold. 
Laure, Adinath. 
LancasHirg, Eric Peak. Transfers to Associate Member. 
MacKay, William Mackenzie. Hawkes, John Cecil. 
Massey, James. Ratpu, Noel A. 
Matruews, Thomas H. 
Murray, James Laidlaw. As Students. 
Norman M. Ap.ttneton, Dennis George. 
e. Park, William Hutcheson. Burgess, Bruce Henry. 
; : Perry, Thomas Frederick. Port, Anthony Fred D. 


MEETINGS OF COUNCIL. 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W. 1, on Wednesday, 17th April, 1945, with Professor F. H. Garner, 
President, in the Chair. There were also present : M. A. L. Banks, 
T. Dewhurst, A. E. Dunstan, A. C. Hartley, J. E. Haslam, H. 
Hyams, J. 8. Jackson, R. I. Lewis, J. 8. Parker, E. R. Redgrove, 
C. A. P. Southwell, F. B. Thole, G. H. Thornley, E. Thornton, 
R. R. Tweed, W. J. Wilson and C. W. Wood. 

Reports were received from the Election, Finance, House, Pub- 
lication and Standardization Committees. 


° 
. 
. 


INSTITUTE NOTES iii 


Two Fellows, seventeen Members, four Associate Members and 
three Students were elected; two transfers to Member were 
approved. 

Mr. J. E. Haslam was elected to Council. 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W. 1, on Wednesday, 23rd May, 1945, with Professor F. H. Garner 
in the Chair. There were also present: S. J. M. Auld, M. A. L. 
Banks, G. H. Coxon, T. Dewhurst, A. E. Dunstan, E. J. Dunstan, 
E. A. Evans, A. C. Hartley, H. Hyams, J. 8. Jackson, J. 8. Parker, 
F. B. Thole, G. H. Thornley, E. Thornton, W. J. Wilson and C. W. 
Wood: 

Reports were received from the Awards, Election, Engineering, 
Finance, House and Publication Committees. 

Four Fellows, fifteen Members, thirteen Associate Members and 
three Students were elected; five transfers to Fellow, five to 
Member and three to Associate Member were approved. 


BRANCH ACTIVITIES. 


At a meeting of the Stanlow Branch Committee held on the 
18th May, 1945, the following officers were elected for the forth- 
coming session :— 


Chairman. ; . F. Pracy. 
Hon, Secretary ‘ ° . F. L. Garton. 
Hon. Treasurer V. Biske. 


The other members of Committee are :— ; 
J. L. Black, J. Cantor, J. 8. Parker, J. C. Wood-Mallock. 
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EACH TYPE oF 
BOLT IS BRANDED 

WITH ITS OWN 
DISTINCTIVE 
MARK, 


HEN, many years ago, we 

first introduced “Branded 
Bolts” accornpanied by: tiicir 
now well known slogan “Ty. ice 
as strong,” we did not antici. 
pate that we were to become 
world pioneers of a large in- 
dustry. 


Since that time we have made 
and distributed literaliy hun- 
dreds of millions of our 
“Newall Hitensile’’ heat- 
treated steel bolts. Our later 
developments — “ Newalloy,”’ 
** Newallastic and Newall 
Hi-tem"’—are recognised by 
engineers as bolts having very 
special qualities, Each type of 
bole is branded with its own 
distinctive mark. 


Kindly mention this Journal when communicating with Advertisers. 
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INSTITUTE NOTES 


1945. 


PERSONAL NOTE 
Mr. I. 8. Rutherford, formerly Chairman of the Roumanian 
Branch, has arrived in the U.K., following his release from a con- 
centration camp where he has been interned since 1941. 


APPLICATIONS FOR MEMBERSHIP OR 
TRANSFER. 


The following have applied for admission or transfer to the In- 
stitute. In accordance with the By-Laws, the proposals will not be 
considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading | 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

Membership. 


BatuarD, Hori Hale, Technical Representative, C. C. Wakefield & Co., Ltd. 
(G. H. Thornley ; E. A. Evans.) 

Brain, Leslie Maitland, Junior Asst. Superintendent, Anglo-American Oil Co., 
Ltd. (F. Tipler ; G. M. Davies.) 

CHapMAN, James Leonard, Asst. Superintendent, Anlgo-American Oil Co., Ltd. 
(G. M. Davies ; F. Tipler.) 

Cuetwin, Victor ee. Works Chemist, Produce Merchants, Ltd. (H. W. 
Chetwin ; E. R. Redgrove.) 

CHOPPEN, Edward Frank; Acting Asst. Superintendent, Anglo-American Oil 
Co., Ltd. (C. Chilvers ; F. Tipler.) 
Guzen, : Thomas William, Designing Engineer, Petroleum Board. (A. 
Harland ; R. St. A. Griffiths.) ( 
Hunt, Kenneth Charles, Technical Manager, Intava Limited. (S. J. M. 
Auld ; H.C. Tett). 

Owen, Dewi Rhys, Technical Assistant, Shell Refining & Marketing Co., Ltd. 
(E. LeQ. Herbert ; J. W. Vincent.) 

Perry, Reginald James Salter, Technical Secretary, National Lubricating 
Oil & Grease Federation. (E.R. Redgrove ; W. Kay.) 

Samira, Alfred, Works r, London & Thames Haven Oil Wharves, Ltd. 
(E. A. Hunting ; A. J. Wright.) 

WHEELER, James Richard, Senior Examiner, A.L.D. Test House (J. Mason ; 
I. W. Evans.) 

Wiaern, Harold, Works Manager, The Valor Co., Ltd. (W. EZ. J. Broom; 
A, Osborn.) 

Woo.tprincg, Alfred Wilford, Divisional Sales Manager, lo-American Oil 
Co., Ltd. (C. Chilvers ; G. M. Davies.) ne 

Transfers. 

Arter, Kenneth Troward, Senior Engineer, Esso European Laboratories. 
(W. E. J. Broom ; A. Osborn.) (Member to Fellow.) 

Baneert, Norman Roy, Assistant Chemist, Shell Refining & Marketing Co., 
Ltd. (H. E. Priston; J. Parrish). (Associate Member to Member.) 

Courier, Alan, Chief Chemist, Low Temperature Carbonisation Ltd. (@. S. 
Pound; W. F. Murray). (Associate Member to Member.) 
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NOTICES. 


The Institute as a body is not responsible for the statements c! 
opinion expressed in any of its publications. 


Copyright.—Publication of abstracts of Papers and articles appearin ; 
in the Journal is permitted, provided that acknowledgment is made to the 
Institute of Petroleum. 


Papers and Articles.—The Council invites Papers and Articles bot! 
for reading at Ordinary Meetings of the Institute and for publication in 
the Journal. All Papers, whether for reading or publication, will be sub- 
mitted to a referee appointed by the Publication Committee. 


Pre-Prints.—If available, advance proofs of Papers to be read at 
Ordinary Meetings can generally be obtained about a week before the 
Meeting. Members wishing to be supplied with these pre-prints are 
requested to notify the Gocestary. 


Abstracts.—Members and Journal Subscribers desirous of receiving 
the Abstracts printed on one side of the paper only, can be supplied with 
' these at a charge of 10s. per annum per copy, payable in advance. 


Issue of Journal.—Members whose subscription is not in arrears receive 
the Journal free of cost. A member whose subscription is not paid by 
March 31st of the year for which it is due is considered to be in arrears. 


Changes of Address.—Members are requested to notify any brie of 
address to the Secretary. 


Benevolent Fund.—The Benevolent Fund is intended to aid necessitous 
persons who are or have been members of the Institute, and their 
dependent relatives. 


The Fund is raised by voluntary annual subscriptions, donations, and 
bequests, and all contributions should be sent to the Secretary of the 
Institute at 26, Portland Place, London, W.1. The Fund is administered 
by the Council through the Benevolent Fund Committee. 


Library.—The Institute’s Library may be consulted between the hours 
of 10 a.m. and 5 p.m. daily, excepting Saturdays. 
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INSTITUTE NOTES 
Aveoust, 1945. 


APPLICATIONS -FOR MEMBERSHIP OR 
TRANSFER. 


The following have applied for admission or transfer to the In- 
stitute. In accordance with the By-Laws, the proposals will not be 
considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

Membership. 
Buace, Erasmus Thomas, Chief Chemist, Bugge’s Insecticides, Ltd. (F. 

Dakin ; W. Kay.) 

ETHERINGTON, Harold Leslie, Bitumen Superintendent. (H. W. F. Sanders ; 

V. L. Hope). 


Gray, Bruce Alexander i Deputy Manager, Lubricating Oil Pool. 
(BE. ‘J. Dunstan ; H. Paton 


Green, Oskar Daniel, cesabl D. Green & Bon. (T. W. Ranson; L. 


Ivanovsky.) 
McCoy, John T., General Supervisor of Research & Development, Tide Water 
Associated Oil Co. (J. V. Delves ; W. H. Huzley.) 
—- Glyn Vincent, Chemist, Trimpell Ltd. (P. M. Griffiths; R. J. 
mith.) 


Cann SS Alick, General Manager, Garth & Brown, Ltd. (J. E. M. Haslam ; 
nstan.) 
Wemyss, William Donald, Plant Supt., Anglo-Iranian Oil Co., Ltd. v- T 
Guthrie ; R. B. Southall.) 


Witxryson, Harold George Lawrence, Engineer, M,A.P., A.I.D. (J. Mason ; 
H. Sprake.) 


Transfers. 

Etuis, Stephen Mercer, Chemical Engineer, British Diesel Oil & Petrol Co., 
Ltd. (G.S. Pound ; William F. Murray.) (Associate Member to Member). 

Hieers, George Esmond, Geologist, Trinidad Leaseholds Ltd. (S. E. Coom- 
ber ; G. D. Hobson.) (Student to Associate Member.) 

MacponaLp, Hector Goring, Chemist, Anglo-American Oil Co., Ltd. (C. 
Chilvers ; W. A. Woodrow.) (Associate Member to Member.) 

Tait, Edward James Morrow, Chief Inspection Engineer, Trinidad Leaseholds 
Ltd. (B. G. Banks ; J.B. Christian.) (Member to Fellow.) 


PERSONAL NOTES. 


Sir Frank Smith has been elected President of the Institute of 
Physics. 
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INSTITUTE NOTES 


HONOURS. 


Mr. H. W. Rigden (Associate Member) has been awarded the 
O.B.E. 


MEETINGS OF COUNCIL. 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W.1, on Wednesday, 13th June, 1945, with Professor F. H. Garner 
in the Chair. 

There were also present: Messrs. M. A. L. Banks, G. H. Coxon, 
T. Dewhurst, A. E. Dunstan, E. J. Dunstan, A. C. Hartley, J. H. 
Haslam, H. Hyams, J. 8. Jackson, R. I. Lewis, J. A. Oriel, J. 8. 
Parker, H. E. F. Pracy, E. R. Redgrove, H. C. Tett, F. B. Thole, 
E. Thornton, R. R. Tweed, W. J. Wilson, C. W. Wood. 

Reports were received from the Branches, House, Standardization 
and Ad Hoc Committees. 


An Ordinary Meeting of Council was held at 26, Portland Place, 
W.1, on Wednesday, 4th July, 1945, with Professor F. H. Garner 
in the Chair. 

There were also present: S. J. M. Auld, T. Dewhurst, F. H. 
Evans, A. C. Hartley, J. E. Haslam, H. Hyams, R. I. Lewis, J. A. 
Oriel, J. S. Parker, H. E. F. Pracy, E. R. Redgrove, C. A. P. South- 


well, H. G. Tett, G. H. Thornley, E. Thornton, W. J. Wilson, C. W. 
Wood 


Reports were received from the Election, Publication and Ad Hoc 
Committees. 
Two Fellows, three Members and seven Associate Members were 


elected, and one transfer to Fellow approved. One re-instatement 
as Member was agreed. 


INSTITUTE NOTES 


SEPTEMBER, 1945. 


APPLICATIONS FOR MEMBERSHIP 


The following have applied for admission to the Institute. In 
accordance with the By-Laws, the proposals will not be considered 
until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to the Secretary, for the 
confidential information.of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 


AGREN, Per Henning Wilhelm, Superintendent and Manager of A. Johnson 
& Co., Oil Refinery, Nynasham, Sweden. (Harold Moore ; H. E. Charlton.) 

Asx, William Mathews Valy, General Manager, United British Oilfields of 
Trinidad, Ltd. (J. S. Gaynor ; S. 7. Waite.) 

BatLey, Dennis Raymond, Chemical Assistant, ‘‘ Shell ’’ Refining & Marketing 
Co., Ltd. (W. R. P. Hodgson ; P. G. Higgs.) 

Batty, George Arthur, Analyst, C.R.A.8S.C., B.L.A. (0. A. Bell; A. C. 
Mawchan.) 

Baxter, George William, Geologist, Trinidad Petroleum Development Co., 
Ltd. (@. W. Halse ; C. C. Wilson.) 

Button, Norman Jack, Analytical Chemist, National Oil Refineries Ltd.. 
(R. B. Southall ; E. Thornton.) 

Cross, Sidney George, Head Stillman, United British Oilfields of Trinidad, 
Ltd. (G4. F. Hazzard ; A. Crossfield.) 

Hitcucock, Norman Ernest Frederick, Research Chemist, C. C. Wakefield 
& Co., Ltd. (E£. A. Evans ; Ashley Carter.) 

MacNeEg, Kenneth William, Manager, General Engineering Dept., Mather 
& Platt, Ltd. (H.A.Hammick ; W.G. Adam.) 

Mont1, Ernest, Chief Chemist, O. A. Mendelsohn & Co., Melbourne. (F. 
Kind ; E. J. Dunstan.) 

MortanD, John, Chief Engineer, United British Oilfields of Trinidad, Ltd. 
(@. F. Hazzard ; S: T. Waite.) 

ParsonaGE, Kenneth, Chief Engineer, Agwi Petroleum Corpn., Ltd. (H. D. 
Demoulins ; E. Evans-Jones.) 

RicHarpson, James A, (Lt.-Col., U.S. Army), Research Engineer, Shell Oil 
Co. Inc., California. (Harold Moore ; L. Ivanovsky.) 

SpENLOVE-Brown, Philip, Research Secretary, Trinidad Leaseholds, Ltd. 
(F. Morton ; H.C. H. Thomas.) 

VertTeviL, Roland Joseph pr, Chemist, Trinidad Leaseholds Ltd. (F. 
Morton ; A. G. V. Berry.) 

WILKINSON, Stanley Herbert, Managing Director, 8. H. Wilkinson & Co., Ltd. 

W. Blackwell; S. F. Snow.) 
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INSTITUTE NOTES 


STAFF VACANCIES. 
The Institute invites applications for the following posts : 
(1) A Technical Secretary whose principal duties will be 
connected with the activities of the technical committees of 
the Institute, such as Standardization, Engineering, etc. 


Candidates for this post should hold a Science Degree and 
have had experience in the petroleum industry. An aptitude 
for technical committee secretarial work is essential. 


(2) A Publications Seeretary who will be responsible for the 
preparation and production of the Institute’s Journal, 
Standard Methods, and similar publications. 


Candidates for this post should have had some experience 
of technical journalism or other publication work and some 
experience in the petroleum industry. 


Applications stating qualifications, experience, present position, 
and salary required, should be addressed to the Secretary. 
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INSTITUTE NOTES. 
1945. 


ELECTION TO COUNCIL. 


The attention of Members is drawn to the following extracts from 
the By-Laws governing election to the Council of the Institute :— 


(a) The Council of the Institute shall be chosen from the 
Fellows and Members only. 


(b) Every Fellow, Member, and Associate Membér of the 
Institute may send in writing to the Council the name of a 
Fellow or Member whom he desires to recommend for election 
to the Council. This nomination must be signed by at least 
nine other Fellows, Members, or Associate Members and 
delivered to the Secretary not later than 30th day of November 
in any year. No Fellow, Member, or Associate Member may 
sign more than one Nomination Paper in any one gear. 


FORTHCOMING MEETINGS. 


Wednesday, 14th November, 1945. “ Investigation of Piston Ring Sticking on 
High Duty Aero Engines, ’’ by Dr. A. Lahiri and F./Lt. Mickolojenski. 


Wednesday, 12th December, 1945. “ Oil Well Shooting,” by J. F. Waters. 
The above meetings will be held at 26, Sentient Fises, London, 
W.l. 
NORTHERN BRANCH. 
16th October, “ Engine Testing of Lubricants,’ by Dr. Norman Kendall. 


20th November. “The Evaluation of Crude Oils, with special reference to 
H. Harries, 
F.R.L.C. 


PERSONAL NOTES. 


News has been received that Professor H. I. Waterman has 
returned from German imprisonment to The University, Delft, ’ 
Holland. 


JOURNAL WANTED. 


' The following Journal of The Institution of Botcalene Technelo» 
gists is required No. 19, Vol. 5. 


. 
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INSTITUTE NOTES 


APPLICATIONS FOR MEMBERSHIP OR 
TRANSFER. 


The following have applied for admission or transfer to the In- 
stitute. In accordance with the By-Laws, the proposals will not be 
considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of-the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 


Membership. 

AntHuony, John Stanley, Petroleum Cargo Surveyor, B. & R. Redwood. 
(W. F. Jelffs ; A. T. White.) 

Beavucuagp, Kenneth George (Major R.A.S.C.), Attached to National Oil 
Refineries, Ltd. (R. B. Southall ; E. Thornton.) 

BLaKELEY, Thomas Hedley, Research Chemist, Esso European Laboratories. 
(W. E. J. Broom ; C. S. Windebank.) 

Brave, Alfred Ernest, Chief Draughtsman, Agwi Petroleum Corpn., Ltd. 
(H. D. Demoulins ; E. Evans-Jones.) 


Eve, David, Analytical Chemist, Texas Oil Co. (N. L. Anfilogoff; R. C. 
Paterson.) 

Hommes, Patrick Ivone (Lt.-Col., R.A-S8.C.), Attached to National Oil Refineries, 
Ltd. (R. B. Southall ; E. Thornton.) 

Hooper, Minard Gilbert, Asst. Installation Supt., National Oil Refineries, Ltd. 
(R. B. Southall ; E. Thornton.) 

Howakrp, John (Major, R.A.S.C.), Attached to National Oil Refineries, Ltd. 
(R. B. Southall ; E. Thornton.) 

Jerrers, John Harold (Lt.-Col., R.A.S.C.), Attached to National Oil Refineries, 
Ltd. (R. B. Southall ; E. Thornton.) 


Levty, Henry (Major, R.A.S.C.), Attached to National Oil Refineries, Ltd. 
(R. B. Southall ; E. Thornton.) 


Pearson, Stanley Cecil, Petroleum Cargo Surveyor, B. & H. Redwood. 
(W.F. Jelffs ; A. T. White.) 

Rovx,.Louwrens Willem le, Analytical Chemist, South African Railways and. 
Harbours. (W. G. Scharges ; E. W. Pomeroy.) 


Wituiams, Edward George Victor, Petroleum Cargo Surveyor, B. &. R.. 
Redwood. (W. F. Jelffs ; A. T. White.) 


Transfers. 


Cenheiaienncaitics Percy Allan, Research Chemist, Moore & Barrett. (H. E. 
Charlton ; J. Barrett.) (Associate Member to Member.) 
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INSTITUTE NOTES iii 


CHRISTIAN, John Bell, Deputy Manager (Refinery Division), Trinidad Lease- 
holds, Ltd. (F. Morton ; A. G. V. Berry.) (Member to Fellow.) 

Harris, William Herbert, Oil Refinery Engineer, Shell Refining & Marketing 
Co., Ltd. (H. LeQ. Herbert; R. W. J. Smith.) -(Associate Member to 
Member.) ‘ 


Ricuarps, Alan Roy, Chemist, Trinidad Leaseholds, Ltd. (F. Morton ; 
A. G. V. Berry.) (Member to Fellow.) ' 


Wraticnut, Sidney George, Refinery Manager, Anglo-Egyptian Oilfields, Ltd. 
(P. M. Griffiths ; E. LeQ. Herbert.) (Associate Member to Fellow.) 


STAFF VACANCIES. 

The Institute invites applications for the following posts : 

(1) A Technical Secretary whose principal duties will be 
connected with the activities of the technical committees of 
the Institute, such as Standardization, Engineering, etc. 

_ Candidates for this post should hold a Science Degree and 
have had experience in the petroleum industry. An aptitude 
for technical committee secretarial work is essential. 

(2) A Publications Secretary who will be responsible for the 
preparation and production of the Institute’s Journal, 
Standard Methods, and similar publications. 

Candidates. for this post should have had some experience 
of technical journalism or other publication work and some 
experience in the petroleum industry. 

Applications stating qualifications, experience, present position, 

and salary required, should be addressed to the Secretary. 


GEOLOGICAL INVESTIGATION AND MINERAL 
DEVELOPMENTS IN THE COLONIES. 

The Imperial Institute announces the inauguration of a series of 
lectures on the above subject. Each lecture will be devoted to a 
particular territory and will be given by a recognized authority, such 
as the Director or a Senior Officer of the Geological Survey or Mines 
Department of the country concerned. 

The first of the series will be given on Wednesday, 3ist October, 
at 3 p.m., by F. Dixey, Esq., 0.B.E., D.Sc., F.G.S., Director of the 
Geological Survey of Nigeria, on 

“ Nigeria, Its Geology and Mineral Resources.” 

The chair will be taken by A. Creech Jones, Esq., M.P., Parlia- 

mentary Under-Secretary of State for the Colonies. 
* 
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The lecture, which will be illustrated, will be held in the Cinema 
Hall of the Imperial Institute, South Kensington, 8.W.7 (East 
Entrance), and will be followed by a discussion. 

‘A second lecture in the series, by N. R. Junner, Esq., O.B.E., 
M.C., D.Sc., D.I.C.,; M.Inst.M.M., Director of the Gold Coast Geo- 
logical Survey, is being arranged for a date early in — and 
others will follow. 

No tickets of admission are required. 


EVAPORATORS 
for pure feed water 


Single and multiple effects in standard 
sizes and capacities, or to meet special 
requirements. 

Remove solid forming impurities in feed 
water. Keep boiler heating surfaces free 
from scale. Increase life of tubes and shells. 
Avoid blow down heat losses. Save fuel. 


Kindly mention this Journal when communicating with Advertisers. 


x 


. 
- 


INSTITUTE NOTES 
NovEMBER, 1945. 
PERSONAL NOTES. 
Dr. N. L. Anfilogoff has been appointed a director of Messrs. 
Berry, Wiggins & Company, Ltd. 
Mr. T. H. G. Brayfield (Fellow) has been released from the Stanley 
Internment Camp, after 3} years’ internment by the Japanese. His 


address until further notive will be: No. 3, Leighton Hill Road, 
Hongkong. 


Dr. A. E. Dunstan has been elected an Honorary Fellow of the 
Institute by Council. 


APPLICATIONS FOR MEMBERSHIP. 


The following have applied for admission to the Institute. In 
accordance with the By-Laws, the proposals will not be considered 
until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to the Secretary, for the 
confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

Hatuiway, David Alexander, Chemist, Sandeman Bros., Ltd. (N.L. Skilling ; 

W. D. Doughty.) 

Irvine, Cyril William, Lubricating Oil Technician, Petroleum Board. (J. L. 

Taylor ; E. Le Q. Herbert.) 
pe Moura, Francisco, Chief Chemist, Anglo-Mexican Petroleum Co., Ltd. 

(R. G. Mitchell; S. Hunn.) . 

Murpny, Harold William, Chief Engineer, National Oil Refineries, Ltd. 

(R. B. Southall ; E. Thornton.) 

Turner, Charles Elkanah, Works Chemist, Chetwin, Newark & Co. (1920), 

Ltd. (H. W. Chetwin ; E. R. Redgrove.) 


WetsER, Herman, Chemical Engineer, Texas Oil Co., Ltd. (W.H. Goodhind ; 
W. A. Webster.) 


CANDIDATES FOR ADMISSION AS STUDENTS. 
Proposed by R. B. Southall, Seconded by E. J. Horley. 


Connor, Terence Michael, National Oil Refineries Ltd. 
Donald, 
Davies, William David Elfryn 
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Donatpson, Ian, National Oil Refineries Ltd. 
Epwarps, Harold Lewis, 
Evans, Howard Saunders, 
Goopman, Leonard, 
GREEN, Roy Clement, 
Hatsey, Colin, 

Harry, Dennis, 
Houtyman, Henry Clifford, 
Hopxins, Edric, 

Jones, Glyndwr, 

Letman, Terence Ivor, 
Lewis, Daniel, 

McCartuy, Wynford, 
McLay, John David, 
Morgan, Gerald David, 
Pret, Norman George, 
Prosert, John Gilroy, 
Rees, Howard, 

Rute, Peter Lewis, 
SporriswoopgE, John Nott, 
Tuomas, William Rawlings, 
Derek Haydn, 
Brian Sutton, 
Wi1aMs, Stanley John, 


Foster 


Pyrometers 


he refinement of petroleum products depends 
primarily upon temperature, and for the right 

_ products the correct temperature must be main- 
tained. Every petroleum engineer knows this 
by heart—but not every petroleum engineer 
knows that 


FOSTER PYROMETERS 


measure and record these temperatures with 
outstanding success. 


Foster Instrument Co., Ltd. 
Gants Raila, Letchworth, Herts. 


Kindly mention this Journal when communicating with Advertisers. 
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INSTITUTE NOTES. 
DecemBer, 1945. 


FORTHCOMING MEETINGS. 


Wednesday, 9th January, 1946. “The Production of Iso-Hexane 
and Iso-Heptane by Super-Fractionation,”” by the Sunbury 
Research Station. (Anglo-Iranian Oil Co., Ltd.). 


Wednesday, 13th February, 1946. Presidential Address by Pro- 
fessor F. H. Garner, O.B.E. 


APPLICATIONS FOR MEMBERSHIP OR 
TRANSFER. 


The following have applied fgr admission or transfer to the In- 
stitute. In accordance with theBy-Laws, the proposals will not be 
considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Counéil in grading 
the candidate according to the class of membership. © 


The names of candidates’ proposers and seconders are given in 
parentheses. 


Membership. 


Baca, Douglas Gordon, Chemical Engineer, Petroleum Inventions, Ltd. 
(EZ. J. Dunstan ; V. M. Farrant.) 

Betcuetz, Leonard, Refinery Technologist, Shell Refining | & Marketing Co., 
Ltd. (H. E£. F. Pracy ; C. H. Barton.) 

Bevan, Leslie, Chemist, Ministry of Aircraft Production. (J. Mason; W.H. 
Hoffert.) 


Brown, Ewart George, Chemist, Imperial Chemical Industries, Ltd. (K. 
Gordon ; E. R. H. Davies.) 


Burorss, Henry Marshall, Lt.-Col., R.A.S.C. (Attached National Oil 
Refineries, Ltd.) (R. B. Southall ; E. Thornton.) . 


CamERON, Ian, Assistant Chief Engineer, National Oil Refineries, Ltd. (R. B. 
Southall ; E. Thornton.) 
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Cosxker, William Lancelot, Research Chemist, British Diesel oi & Petrol 
Co., Ltd. (G. S. Pound ; A. Collier.) 

CowneN, Leslie Milligan, Assistant District Manager, Anglo-American Oil 
Co., Ltd. (F. Dakin ; E. J. Newton.) 

DartitH, Harold, Engineer, Valvoline Oil Co. (J..M. Marshall ; H. Healey.) 


HaycGartu, Cecil Harry Spencer, General Sales Manager, Shell-Mex & B.P., 
Ltd. (J. A. Oriel ; J. 8, Jackson.) 


Hoxprxe, Alfred Edward,.Student, Royal School of Mines. (V. C. Illing.) 


Maxowsr, Arthur Denis, Research Chemist, Lobitos Oilfields, Ltd. (C. 
Barrington Brown ; J. S. Parker.) 


Pace, George Frank, Manager, Leyland & Birmingham Rubber Co., Ltd. (A. 
Harland ; F. Tipler.) 

Snowpen, Alfred Cecil, Installation Manager, Petroleum Board. (H. P. 
Lancashire ; A. Harland.) 

Swann,.Raymond Vaughan, Chemist, A.I.D., Harefield. (J. Mason ; H.@.L. 
Wilkinson.) 


VeERSFELD, Ivan Henry, Fuel Technologist, Vacuum Oil Co. of South Africa, 
Ltd. (R. G. Pomeroy ; T. Bedford.) 


Transfers. 
Apamson, Anthony Reginald, Engineer Sub-Lieut., R.N.V.R. (A. H. Richard ; 
C. A. P. Southwell). (Student to Asaggiate Member.) 


Issan, Alfred Heskel, Lecturer, University of Birmingham. (F.H. Garner; 
T.G. Hunter.) (Member to Fellow.) 


Pomeroy, Ralph Gaisford, Chief Technical Engineer, Vacuum Oil Co. of 
South Africa. Ltd. (7. Bedford; S. L. Neppe.) (Associate Member to 
Member.) 


CANDIDATES FOR ADMISSION AS STUDENTS. 
Proposed by R. B. Southall, Seconded by £. Thornton. 


Borromiey, Gwyn Yarker, National Oil Refineries, Ltd. Oil;Engineer. 
Hatt, Peter George, pa ™ Oil Engineer. 
Rose, Eric Copeland, Electrical Engineer. 
Ryatts, Roy, . Mechanical Engineer. 


Proposed by F. H. Garner, Seconded by A. H. Nissan. 


Fatxan, Abbas, Student, University of Birmingham. 
FALLAH, Mohsen, ” ” ” 
F Rita, John Frederick Spencer, ” ” ” 
Hyne, Bertram George ” ” ” 
RaFIEE, Ali-Asghar, ” ” ” 
Ruopes, Frank Harold Trevor, 
SEPEHRI, Esfandiar, ” ” 
SKELLAND, Anthony Harold, ” ” » 
SoLHKHAH, Edward, * ” 
STREET, Brian Frederick, ” ” ” 
SzwaJCER, Mieczyslaw, ” ” 
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CAST STEEL TUBE SUPPORTS MADE IN 
HADFIELDS HEAT-RESISTING STEEL 


FOR THE DOWNDRAFT EQUIFLUX RESIDIUM 
HEATERS AT A LARGE OIL PLANT 


HADFIELDS 


No. 2749 


MANUFACTURERS . 


METERS 


©) Tylor bulk petrol meter is 

') approved by the Board of 
Trade (Standards Dept.) 

FLOW CONTROL PROBLEMS 
SPECIALITY 

Hable Unit with Air Elimination Device. 

HEAD OFFICE AND WORKS: 

BELLE ISLE 

LONDON, N.7 


Kindly mention this Journal when communicating with Advertisers. 
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oF 
LONDON 
PETROLEUM 


SUNVIC 


A load off 
your mind! 


An electric load can now 

be controlled with con- 

tinuous adjustment from zero to full without resistances 

and independently of mains voltage fluctuations. This 

new “ Energy Regulator "’ principle is particularly recom- 

mended for hot-plates, muffles, furnaces, drying rooms, 
etc., and our technical publication R.10/3 gives 
you the details. Write to-day for a copy. 


SUNVIC CONTROLS LIMITED 
STANHOPE HOUSE, KEAN ST., LONDON, W.C.2 


CONTINUOUS WASHING 


Holley Mott Plants are 


‘efficiently and continuously 
washing millions of gallons 
of Petroleum products daily. 

| Designed for any capacity. 
May we submit schemes to 
suit your needs? 


WOLLEY Mort 


Counter-Currerit Plant 
. Telegrams: 
“Typhagitor, Fen, London.” warig Licensees, H.M. CONTINUOUS PLANT 
Telephone: Royal 7371/2. FOUR LLOYDS AVENUE, LONDON, E.C.3. 
Kindly mention this Journal when communicating with Advertisers. 


iv 


' 
= 

3 
only 
puree 
for 
STATS 
HERMO 
acy 
ug ENE 


WELDED VESSELS 


WELDED STEEL STORAGE 
AND PROCESS VESSELS 


LARGE DIAMETER PIPES, ETC. 


WANHOL WORKS ROTHERHAM 
18S 6 


Kindly mention this Journal when communicating with Advertisers. 
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BUTTERFIELD ROAD TRANSPORT TANKS 
are carried by all the famous makes of chassis— 
A.E.C., . ALBION, AUSTIN, BEDFORD, 
FODEN, FORDSON, E.R.F., GUY, LEYLAND, 
MORRIS-COMMERCIAL, VULCAN, Etc. 


The top photograph shows a ‘Butterfield 1,750 gallons capacity Road Tank ready to . 
join forces with its own particular chassis. 


Butterfield’s fabricate Transport Tanks suitable 
for every type of vehicle from 10 cwt. lorry 
up to giant 8-wheeler. 


Full production will be resumed as soon as 
labour and material are de-restricted. J 49 


BUTTERFIELD 


W. P. BUTTERFIELD LTD. Head Office and Works: SHIPLEY, YORKS. Tel: Shipley 
851 (Slines). London: Africa House, Kingsway, W.C.2. Tel: HOL 1449 & BRANCHES 


Kindly mention this Journal when communicating with Advertisers. 
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AUXILIARIES .for the OIL INDUSTRY 


in Copper, Brass, Alu- 
minium, Cupro-Nickel, 
Aluminium-Brass, Phos- 
pher Bronze and all 
non-ferrous Alloys. 

Strong Light 


Alloys. 
“YORKSHIRE” COPPER 


TUBES AND FITTINGS 


(Pat. No. 41952!) 
Ideal for Technical and 
Special Plant installation. 


LCimiTte 


YORKSHIRE COPPER WORKS 
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Steam, Diesel or Motor-Driven Pumps, Reciprocal and Centrifugal types, 

4 for all refinery duties ; Heat Exchangers ; Air Compressors ; and all power ‘ 
plant auxiliaries for Boiler Feeding and Feed Heating. Write for Catalogue " 
"Section 8/G “ Weir Pumps for the Oil Industry ”. = 

| G. & J. WEIR Ltd., carucart, GLASGOW, S.4 
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CENTRIFUGAL 
PUMPS 
for the 
OIL INDUSTRY 


THE PULSOMETER 
ENGINEERING COMPANY Lto. 


manufacture the following for 
OILFIELD AND 
OIL REFINERY 
SERVICES 


Pipe Line Pumps 
Transfer & Loading Pumps 
Distillate Pumps 


Low Gravity Reflux Pumps | 


Pumps for Sulphur Dioxide 
Treatment Processes 


Hot Oil Pumps 


Pumps for Chemical Treat- 
ment Processes 


Pumps for Lubricating Oil 
Treatment Processes 


Self-Priming Pumps 


Quotations on Application. 


[ulsometer Engineering CL. 


Mine Elms lronworks, Reading 


THE 
LOVIBOND 
TINTOMETER 


FOR COLOUR 
MEASUREMENT 


This instrument, which is 
specified for use in testing the 
colour of petroleum and its 
products in ‘* Standard 
Methods *’ (test |.P. 17/44), is 
also a general purpose colori- 
meter for all types of colori- 
metry. For example, analytical 
chemical tests, and paint 
weathering tests, can all be 
performed on the same instru- 
ment. 


Standards are also avail- 
able for the A.S.T.M. (Union) 
colour tests. 


The Tintometer Ltd. 
The Colour Laboratory 
Salisbury 
England 
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The Griffin-Sutton 
BOMB CALORIMETER 


HE Griffin-Sutton is the modern-bomb calorimeter for accurate 

calorific value determinations on coal, coke and liquid fuels. 

It has a patented, self-sealing bomb, made completely gas- 
tight by hand tightening only, specially efficient circulation in . 
water vessel, electric connections automatically made when bomb 
is placed in calorimeter. Accuracy 0°! per cent. on calorific value ; 
0-05 per cent. on carbon content; 0-1 per cent. on sulphur 
content. 


GRIFFIN and IATLOCK Lid 


Established as Scientific Instrument Makers in 1826 


LONDON MANCHESTER GLASGOW EDINBURGH 
Kemble St., W.C.2 19 Cheetham Hill Rd., 4 45 Renfrew St., C.2 7 Teviot Place, | 


BIRMINGHAM : STANDLEY BELCHER & MASON, LTD., CHURCH ST., 3 
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Service to the 
Petroleum Industry 


Tanksand pressure vessels are designed, 
fabricated and quickly crected by the 
Whessoe Company's organisation which 
has been built up to mect the needs of 
the Petroleum Industry. 


WHESSOE LTD. 
Formerly THE WHESSOE FOUNDRY AND ENGINEERING CO. LTD. 


Head Office: DARLINGTON ENGLAND . 
London Office: 25 VICTORIA STREET,. WESTMINSTER S.W.I" , 
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RELIEF VALVES 


FOR OIL REFINERY SERVICE 
FOR ALL PRESSURES UP TO 2,700 LBS. 
TEMPERATURES UP TO 1,000° F. 


MASONEILAN 
AUTOMATIC 
CONTROLS 

FOR LEVEL, PRESSURE, ETC. 


CROSBY VALVE & ENGINEERING 
co. LTD. 


251, EALING ROAD, WEMBLEY 


TUCK & CO., LTD. 


(ESTABLISHED 1852) 


MANUFACTURERS" OF 
Ou RESISTING HOSEPIPES 
PuMP PACKINGS 
JOINTINGS 
Write for 


TUCK 
76 Victoria Street, London, S.W.1 


Telephone : Victoria 1557/8 Telegrams : Tucks Sowest London 
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Apparatus for deter- 

mining the Resistance 
to Oxidation of Low 
Temperature Grease 


Conforming to M.A.P. 
Specification DTD 577. 
The complete outfit comprises a stainless steel bomb, provided with a rack 
to hold six glass grease dishes, and a special electrically heated. water bath. 
The illustration shows the standard 
bomb assembly with pressure gauge 
scaled 0-200 Ibs. sq. in., but a suitable 
pressure recorder with corinection can 
be substituted for the gauge if desired. 


The water bath can be supplied to hold 
one or two bombs and is fitted with a 
tubular condenser. Heating is con- 
trolled by a three-heat switch and pro- 
vision is made for rapid heating. 


The bath is also suitable for use with 
the special bomb specified by the Insti- 
tute of Petroleum for determining the 
gum stability of motor fuel by acceler- 
ated oxidation. 


Full particulars 
on application. 


BAIRD & TATLOCK (onvon LTD. 


Specialists in Scientific Apparatus for 
Oil, Grease, and Petroleum Testing 


14-17 ST. CROSS STREET, LONDON, E.C.l 
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in the Petroleum Chemistry Industry 


Petroleum has become a cheap source material for the man- 
ufacture of many chemical products ... such as styrene, 
ee hg butadiene, phenol, toluol, alcohols,,acetic acid, ketones, esters, 

resins, plastics and solvents. And new large scale manufactur- 

a ing techniques have added the futher advantage of lower chemi- 

Anhyérons Alechel Units cal production costs—costs that are immediately reflected in 

. competitive consumer products. As a result, the petroleum 

chemistry field is on the threshold of still greater expansion. 

Excellent opportunities await progressive chemical manufact- 
urers and refiners. 

Lummus has pioneered in the development, construction 
and initial operation of chemical plants, petroleum refineries 
and petroleum chemical plants. Its engineering services are 
now available for the further development of projects for the 
production of chemical raw materials from petroleum sources 
. « » and the development of process units for the manufacture 
of specific chemicals. 


THE LUMMUS COMPANY Representatives 
78 MOUNT STREET, LONDON, W.! 


LUMMUS 


_COMPLETE CHEMICAL PLANTS 


LUMMUS 
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CRAIG (Estab. 1868) ||| | 


PETROLEUM 
REFINERIES AND EQUIPMENT 


Atmospheric and Vacuum -Distillation 
Cracking, Reversion and Reforming: 
Solvent Dewaxing 
Paraffin Plants 
Super-Fractionating Systems 

_ Chemical Treatment 


_ Heaters, Reboilers, Condensers, Coolers 
Fractionating Columns 
Stabilizers 
Double-pipe Chillers and 
Exchangers of all types 


A. F. CRAIG & CO. LTD. 


PAISLEY AND LONDON 


U.S.A. ASSOCIATES 
The Koch Engineering Co., Wichita, Kansas 
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MARK, 


TEWALL 8C0.,LTD. 


EACH TYPE oF 
BOLT IS BRANDED 
WITH ITS OWN 
DISTINCTIVE 


WHEN, many years ago, we 

first introduced ‘‘Branded 
Bolts” accompanied by their 
now well known slogan “‘ Twice 
as strong,"’ we did not antici- 
pate that we were to become 
world pioneers of a large in- 
dustry. 


Since that time we have made 


and distributed literally hun- 
dreds of millions of our 
Newall Hitensile’’ heat- 
treated steel bolts. Our later 
developments — “ Newalloy,”’ 
Newallastic’ and “ Newall 
Hi-tem"’—are recognised by 
engineers as bolts having very 
special qualities. Each type of 
bolt is branded with its own 
distinctive mark. 
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Furnaces 


NETTLE (42/44%Al,0,) Fire- 
brick is Highly Refractory 
(Seger Cone 34/35) and com- 
bines Resistance to Spalling © 
and Corrosion with Volume— 


Stability and Accuracy of 
Shape. Jointed with “NETTLE”’ - 
Refractory Cement, it is recom- 


mended with confidence. for 
Oil-Fired Furnace Linings. 


a In cases where exceptionally 
_ high temperatures are experi- 
enced, we recommend “STEIN 
SILLIMANITE” (62/63%AI ,0,) 
and where conditions are easier. 
“THISTLE” 
Firebrick. 


JOHN G.STEIN &€ CO.LTD. BONNYBRIDCE, SCOTLAND 
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CONSTRUCTION OF 
WELDED VESSELS 
AND STORAGE 
TANKS, REPAIRS 
BY WELDING 
for the 
PETROLEUM 
INDUSTRY 


Electrically welded Benzole Still. 


We undertake the construction of arc welded vessels and equipment 
of all kinds, up to the erection of the largest storage tanks, and have 
executed many notable contracts at home and abroad. Wealso specialise 
in the repair by Oxley Metal Surgery of structures and vessels weakened 
in usage or by corrosion, or damaged by enemy action, making such 
plant good for a new lease of life. 


OXLEY 


FENGINEERING CO. LTO. | 
LEEDS-10 


‘Phone: 17468 (3 lines) “Grama: “@ubres Lends” 
London Office WINCHESTER HOUSE, OLD BROAD STREET, 


. 
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; 
: 
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mane 
London Well 3711, SBENGPRO, STOCK, LONDO 
D | 
‘ 
~ Kindly mention this Journal when communicating with Advertisers. 
xvi 


We offer 


RESEARCH 
DEVELOPMENT 
PROCESS DESIGN 
ENGINEERING 
FABRICATION 
CONSTRUCTION 
OPERATION 


for 
PETROLEUM REFINERY EQUIPMENT 


ranging from 


INDIVIDUAL HEAT EXCHANGERS a7 


to 


= COMPLETE 


Ltd 
ALDWYCH HOUSE, LONDON, W.C.2 


Telephone : HOLBORN 2527-8-9 
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NEWMAN-MILLIKEN GLANDLESS 
LUBRICATED PLUG VALVES ON 
AN OIL MANIFOLD 


Newman-Milliken Valves are 
deservedly popular with oil 
field engineers because, unlike 
os all other valves of this type, the 
Newman-Milliken employs a 
parallel plug which is never 
raised from its seating during 
operation. Consequently no 
a or foreign matter can enter 
ween the valve seating sur- 
faces and cause jammin 
freezing.’’ Newman- Milliken 
Valves are made in a variety of 
patterns and metals suitable for 
all oil field services, particularly 
for “Christmas trees’’ and mud 
lines up to 5,000 Ibs. workin 
ressure per squareinch. Ful 
details gladly sent on request. 


—_— Newman Hender & Co. Ltd. 


excluding the 


U.S.A. WOODCHESTER GLOS. ENGLAND 


© Various jointings for various jobs’ 


—a cause of many an engineering headache ! 
Standardisation of one jointing material for ail 


purposes means simplification in many ways. 
“ Klingerit”’ has proved its high efficiency and reliability under the most exacting tests. 
Available in all thicknesses from .008” to }”, it stands up to saturated and superheated 
steam at high pressures and temperatures, hydraulic pressures, compressed air 
and gases, oils, petrol, solvents, refrigerants, alkalis and most acids. Standardise 
“Klingerit” today for all post-war needs. 


RICHARD KLINGER LTD 


KLINGERIT WORKS * SIDCUP * KENT * TEL: FOOTS CRAY 3022 (6 I!nes) 
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HUDDERSFIELD 


The ‘HARRISON’ 


PURGING MACHINE) CONNERSVILLE 


il Stills, Tanks, Pipe Lines and Hydrogen 


Producers. deliver a positive reliable and oil free 
Ges trom these ex- supply of Air or Gas economically and 
tensively u or blanketing t e 

de-waxing processes. ensures long life, low maintenance and 


SAFER & CHEAPER THAN STEAM continuous operation over long periods. 


WWETTS HILL MING 


i 
BIRMINGHAM, M.dland: 6830 
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K.M. meters are extremely 
robust, of simple and sound 
design, and excellent quality 
of manufacture. 


They have the minimum work- 
ing parts and need practically 
no maintenance, and their 
accuracy is retained through- 
out the life of the instrument. 


Every meter is individually 


GEORGE KENT LTD., LUTON, 
BEDFORDSHIRE. LONDON OFFICE: 
200 High Holborn, W.C.1. 
MELBOURNE: George Kent (Victoria) Pty. Ltd., 129 William Street. Agents: 
PORT-OF-SPAIN, TRINIDAD: Davidson-Arnott & Co., Union Club Buildings. 
BUENOS AIRES, ARGENTINE : Evans, Thorton & Co., 465 Calle de Fensa. 


calibrated, and the square root 
chart gives open scale at nor- 
mal flow. 


The meters can be supplied 
with a pressure record if re- 
quired, also with a six-figure 
integrator. 


More than 10,000 in use. 
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Designed to work with W.P.S.H. less than 6 feel 


Large area of suction 
Passages. 

Low loss suction valves. 
Easily removable valves. 
High compression ratio 
achieved by special valve 
arrangement. 


Long stroke. 

Steam piston valve with 
piston pilot valve giving 
constant length of stroke 
under varying conditions. 
Removable liner with 
capped force screws. 


Bucket with snap rings. 
Gas-freeing connections. 
Vertical delivery 
connection. 

End suction. 


HAY WARD-TYLER 


.& CO. LTD. LUTON, BEDFORDSHIRE 
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Long stuffing box with steam jacket 
4 and lantern rin 
Fully trapped joints. 
for liquefied gases 
or vaporizable or gas-laden liquids 
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POST- WAR. 
PLANN ING 


INCLUDE 


EQUIPMENT 


| FOAMITE LTD. 
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